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THIS  ISSUE: 

Sony  EL-5  Elcaset,  Scott  R376 
AM/Stereo  FM  Receiver,  Hy-Gain 
271G  AM  Mobile  CB  Transceiver 
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Build  a  Low-cost, 
High-sensitivity 
SWR  Meter 


BUILD  A 
FLUORESCENT  LAMP 

FOR  12  VDC 
OPERATION 
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The  Cobra  50XLR  CB  has  it  all. 

AM/FM  Stereo.  Cassette.  And 
CB,  All  in  one  compact  unit.  All 
engineered  to  bring  you  the  same 
loud  and  clear  sound  Cobra  is 
famous  for. 

The  remote  mike  houses  the 
channel  selector,  squelch  control, 
and  channel  indicator.  So  all  you 
need  for  talking  CB  is  right  there  in 
your  hand.  The  cassette  player  fea¬ 
tures  through  the  dial  loading  and 
four-way  fader  control. 

Because  they're  only  five  inches 
deep,  there's  a  Cobra  in-dash  radio 
to  fit  almost  any  car  with  little  or  no 
modification  to  the  dash.  This 
feature,  plus  the  step-by-step 
Installation  Manual  and  Universal 


Installation  Kit  makes  them  the 
easiest  in-dash  radios  to  install.  And 
our  Nationwide  network  of  Author¬ 
ized  Service  Centers  makes  them 
the  easiest  to  service. 

There  are  four  Cobra  in-dash 
models  to  choose  from  including 
AM/FM/Stereo/8-track/CB.  But  no 
matter  which  you  choose  you  can 
be  sure  of  getting  the  best  sounding 
radio  going  The  ultimate  car  radio. 

The  Cobra, 

- - s# 

C  obra 

Punches  through  loud  and  clear. 

Cobra  Communications  Products 

DYNASCAN  CORPORATION 

6460  W  Cortland  St  Chicago,  Illinois  €0635 
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THE  ULTIMATE 
CAR  RADIO. 
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With  Mallory 
Security 
Products  on 
the  job, 
intruders  get 
the  message 
ioud  and  clear, 
anyplace, 
anytime. 

For  the 
few 
dollars 
they  cost, 

here  are  mighty  effective  ways  to  signal  forced 
entry  of  a  building,  home,  apartment,  office, 
automobile. 

Put  the  Mallory  CA3  intrusion  Alarm  in  your 
living  room,  for  instance.  It'll  easily  pass  for  a 
radio  or  stereo  tuner  while 
transmitting  a  20-foot 
ultrasonic  wavelength 
field.  One  that  will 
detect  the  slightest 
intruder  movement  and 
activate  an  alarm.  This 
compact  area-and-perimeter 
device  comes  with  solid-state 

Mallory  CA3  Intrusion  Alarm 
and  ASA1  Car  Alarm. 


circuitry  and  big 
reliability. 
And  a  wide 
variety  of 
indoor  and 
outdoor 
warning 
accessories  to 
choose  from — 
bells,  horns,  sirens, 
rotating  red  lights,  tape  switches,  many  more. 
For  automobile  security,  install  the  Mallory 
ABA1  Car  Alarm  with  entry  sensing  and  instant 
siren  alert  for  doors,  hood  and  trunk.  It  comes 
as  an  easy^to-install  kit,  complete  with 
switches,  wire,  keys,  warning  decafs. 

From  any  angle,  Mallory  Security  Products 
mean  protection.  See  your 
Mallory  distributor.  Or  send 
for  our  Security  Products 
Bulletin  No,  9-654. 

Malfory  Distributor  Products 
Company,  A  division  of  P.  FL 
Mallory  &  Co.  Inc.*  Box  1284, 
Indianapolis,  Indiana  46206. 

(31 7)  856-3731 . 
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Now  SWTPC  offers  complete  best- buy  computer  system  with  $995 
dual  minifloppy,  $500  video  terminal/ monitor,  $395  4K  computer. 


$995  MF-68  Dual  Minifloppy 

You  need  dual  drives  to  get  full  benefits 
from  a  minifloppy.  So  we  waited  to  offer  a 
floppy  until  we  could  give  you  a  dependa¬ 
ble  dual  system  at  the  right  price. 

The  MF-68  is  a  complete  top-quality 
minifloppy  for  your  SWTPC  Computer  The 
kit  has  controller  chassis,  cover  power 
supply,  cables,  assembly  instructions,  two 
highly  reliable  Shugart  drives,  and  a 
diskette  with  the  Floppy  Disk  Operating 
System  (FDOS)  and  disk  BASIC.  (A  floppy 
is  no  better  than  its  operating  system,  and 
the  MF-68  has  one  of  the  best  available,) 
An  optional  $850  MF-6X  kit  expands  the 
system  to  four  drives. 


$500  Termlnal/Monltor 

The  CT-64  tenminai  kit  offers  these 
premium  features:  64-character  lines, 
upper/ lower  case  letters,  switchable  con¬ 
trol  character  printing,  word  highlighting, 
full  cursor  control,  110-1200  Baud  serial 
interface,  and  many  others.  Separately 
the  CT-64  is  $325.  the  12  MHz  CT-VM 
monitor  $175. 


Enclosed  is; 

_ $1,990  for  the  full  system  shown  above 

(MF-68  Minifloppy,  CT-64  Terminal  with 
CT-VM  Monitor). 

_  $995  for  the  Dual  Minifloppy 

_  $325  for  the  CT-64  Terminal 

_  $175  for  the  CT-VM  Monitor 

_  $395  tor  Ihe  4K  6800  Computer 


Name- 

City_ 


$250  for  the  PR -40  Line  Printer 
$79.50  for  AC-30  Cassette  Interface 
Additional  4K  memory  boards  al  $100 
Additional  8K  memory  boards  at  $250 

Or  SAC  #  _  Exp,  Date_ 

_  Or  MC  #  _  Exp.  Date_ 


.Address. 


-State . 


-Zip. 
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$395  4K  6800  Computer 

The  SWTPC  6800  comes  complete  wilh 
4K  memory,  serial  interface,  power  supply, 
chassis,  famous  Motorola  MIKBUG® 
mini-operating  system  in  read-only 
memory  (ROM),  and  the  most  complete 
documentation  with  any  computer  kit.  Our 
growing  software  library  includes  4K  and 
8K  BASIC  (cassettes  $4,95  and  $9.95; 
paper  tape  $10,00  and  $20,00).  Extra 
memory,  S100/4K  or  $250/8K, 

Other  SWTPC  peripherals  include 
$250  PR-40  Alphanumeric  Line  Printer 
(40  characters/ line,  5  x  7  dot  matrix, 

75  line/minute  speed,  compatible  with 
our  6800  computer  and  MITS/JMSAI); 
$79,50  AC-30  Cassette  Interface  System 
(writes/ reads  Kansas  City  standard  tapes, 
controls  two  recorders,  usable  with  other 
computers);  and  other  peripherals  now 
and  to  come. 


Southwest  Technical 
Products  Corp. 

219  W.  Rhapsody,  San  Antonio,  Texas  78216 
London:  Southwest  Technical  Products  Co.,  Ltd 
Tokyo:  Southwest  Technical  Products  Corp./ Japan 
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It  has  been  almost  three  years  since  POPULAR  ELECTRONICS  introduced  the 
first  powerful,  low-cost  microcomputer  mainframe  In  this  short  lime,  many 
changes  have  taken  place  in  the  field.  For  example,  then  you  could  only  buy  a 
home  computer  by  ordering  it  through  the  mail,  sight  unseen.  Now  there  are  many 
hundreds  of  retail  computer  stores  where  prospective  buyers  can  observe 
computers  in  action  and  ask  questions  about  their  operation  before  making  a 
purchase  Soon  there  will  be  even  more  such  stores  (in  the  thousands)  with  Radio 
Shack  s  and  Heath  s  recent  announcements  of  computer  models  joining  the  fold. 
Other  changes  are  evident,  too.  Whereas  virtually  every  home  computer 
purchased  a  few  years  ago  was  in  kit  form,  sales  of  factory-assembled  versions 
are  growing  Moreover,  we  used  to  have  just  mainframes  with  separate 
peripherals,  now  we  can  buy  single-board  computers  and  mainframes 
incorporating  terminals  For  storing  programs,  the  use  of  paper  tape  programs  is 
giving  way  to  audio  cassette  systems,  with  many  a  computer  buff  hoping  for  a 
floppy  disc  under  his  Christmas  tree  .  ,  *  BASIC  in  ROM  is  “in,"  if  only  because 
more  and  more  electrical  blackouts  are  anticipated  ,  .  .  computer  clubs  are 
springing  up  all  over  the  country  as  if  they  were  fast-food  operations. 

Naturally,  the  question  arises  “Where  are  non-commercial  computers 
headed^  Undoubtedly,  computers  will  one  day  reach  the  mass  market;  but  when 
and  where  will  they  be  merchandised?  Here,  views  are  divided 
Many  people  think  computers  will  be  sold  by  mass-market  merchandisers,  such 
as  the  large  department  stores  Supporting  this  view,  a  spokesman  for 
Commodore  Business  Machines  indicated  that  its  personal  computer  (not  yet 
available  for  sale)  will  indeed  be  sold  by  department  stores,  starting  with  the 
California  division  of  R.H  Macy  &  Co  “In  about  five  years  or  so,  it'll  be  just  like  the 
calculator  market  is  today/'  one  computer  hobbyist  opined. 

I  don't  agree. 

Right  now,  we  have  virtually  no  true  personal  computer  systems.  Rather,  we 
have  a  hobbyist  and  small-business  market,  as  opposed  to  the  appliance-type  of 
computer  The  field  for  the  latter  is  bound  to  grow,  of  course  However,  I  don't 
believe  that  the  general  public  is  ready  to  plunk  down  $600  or  more  for  a  computer 
system  thal  is  largely  based  on  playing  games,  doubling  as  a  hand-held  calculator, 
and  maintaining  the  family  checking  account  It's  a  nice  thought,  but,  in  my  view, 
an  over-optimistic  one  This  is  an  area  which  wifi  appeal  to  the  hobbyist,  who  will 
take  the  time  to  learn  what  the  machine  can  do,  explore  different  ways  in  which  to 
expand  the  computer  s  utility,  join  computer  ciubs.  etc  This  person  is  not  the 
button  pusher 

Furthermore,  I  cannot  visualize  computers  being  sold  in  great  numbers  in  a 
general  type  of  retail  outlet  where  one  cannot  even  get  the  attention  of  a  cferk  to 
pay  a  bill,  let  alone  obtain  counsel  iLs  the  specialist  store  that  will  be  best 
equipped  to  move  computer  merchandise  in  the  foreseeable  future  I  draw  a 
parallel  here  with  stores  that  merchandise  hi-fi  components  and  photography 
equipment.  Sure  there  are  department  stores  that  sell  such  equipment,  but  most  of 
it  is  sold  in  specialty  stores  whose  sales  personnel  can  hold  a  customer  s  hand 
white  he  makes  a  buying  decision  and  support  him  after  the  safe  is  made  And 
that's  the  computer  or  electronic  retail  store 
The  mass  appeal  of  computers  to  the  public  wilt  likely  take  place  when  a  terminal 
can  be  used  in  the  home  for  a  variety  of  pushbutton  applications;  shopping  for  and 
buying  merchandise  in  various  stores  while  sitting  at  homet  selecting  video 
presentations  of  material  from  newspapers  and  reference  books  in  libraries,  and 
so  on  When  this  comes  to  pass  (in  the  1 990  s?),  I'm  confident  that  the  terminals 
will  be  supplied  initially  by  the  phone  company"  or  IBM,  rather  than  the 
comparatively  small  computer  manufacturer  The  latter  is  more  likely  to  enter  the 
competition  after  the  former  has  established  a  major  market  by  installing  fibre 
oplic  cable  lines  lo  carry  digital  data,  contracting  with  sellers,  and  offering  the 
public  a  line  of  terminals  for  home  use  (with  a  monthly  rental  fee,  of  course) 
Meanwhile,  t  anticipate  the  continued,  burgeoning  growth  of  the  hobbyist  and 
small  business  computer  field  for  the  next  decade 
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The  $99.95 
mystery 


B&  K-PRECISION’S  new 
3 Vi  digit  DMM 


For  over  two  years,  our  competition  has  been  trying  to 
figure  out  how  B&K-PRECISION  could  sell  a  full-feature 
3-diglt  DMM  for  only  $99.95.  They’ve  dissected  it, 
analyzed  it,  and  some  even  asked  us  how  we  did  it.  Well, 
they  can  start  alt  over  because  we  did  it  again  I 

B&K-PRECISION’s  new  Model  2800  portable  DMM 
features  3-1/2  digit  display,  auto-zeroing  and  100% 
overrange  reading  for  only  $99.95.  Basic  DC  accuracy 
is  1%.  Twenty-two  ranges  read  up  to  1000  volts  DC  or 
AC,  1000mA  and  10  megohms. 

All  ranges  are  well  protected  against  overloads.  Even 
if  you  should  accidentally  apply+IOOOVDC  to  the  2800 
while  switched  to  an  ohms  range,  no  instrument 
damage  will  result.  All  DC  and  AC  voltage  ranges  are 
protected  up  to  ±1000  volts  DC  or  AC.  The  current 
ranges  receive  the  double  protection  of  diodes  and  a 
series  fuse. 

See  your  local  distributor  for  immediate  delivery . 


For  accurate  in-circuit  resistance  measurements,  the 
2800  measures  with  high-  or  low-power  ohms  ranges. 
At  low-power  ohms,  less  than  0.2  volt  is  developed 
across  the  measured  resistance.  To  forward  bias  semi¬ 
conductor  junctions,  the  high-power  ohms  ranges 
develop  about  2  volts. 

B&K-PRECISION  also  has  a  full  complement  of 
optional  accessories  for  the  2800.  Accessories  include 
a  carrying  case,  wire  tilt  stand,  AC  adapter/charger, 
high-voltage  probe,  direct/isolation  probe  NiCad 
Batteries  and  10-amp  current  shunt. 

The  B&K-PRECISION  2800  may  be  a  mystery  to  our 
competitors,  but  for  you — it  takes  all  the  mystery  out  of 
which  DMM  to  buy. 
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TEACHING  DEVICE-ARCADE  GAME-  MUSICAL  INSTRUMENT- HOME  COMPUTER 


e  Library 
Computer 


The  handsome  and  highly  styled  Bally  Library 
Computer  is  made  of  high  impact  clear  plastic 
and  imitation  walnut  with  gold  trim.  It  mea¬ 
sures  5"  x  Jt"x  tS^and  weighs  five  pounds . 


The  new  Bally  Library  Computer  provides 
more  entertainment  and  services  than  man 
has  ever  dreamed  possible  from  a  single 
consumer  product. 


This  is  the  story  of  an  incredible  product. 
So  incredible  that  we  know  of  no  future 
consumer  product  that  will  have  such  a  far* 
reaching  technological  impact  on  society. 

The  Bally  Library  Computer  is  a  small 
console  unit  that  resembles  a  programmable 
TV  game  but  whose  computing  capabilities 
resemble  that  of  the  IBM  5100  currently 
selling  for  $10,000.  This  calculating  power 
and  its  present  and  future  programs  will 
provide  more  convenience  and  benefits  than 
any  other  recent  electronic  product. 

ELECTRONIC  PRINTING  CALCULATOR 

Imagine  the  computer  as  a  printing  calcu¬ 
lator  with  ten  separate  memories.  You  enter 
the  data  on  the  unit's  keyboard,  but  instead 
of  a  paper  tape,  you  use  your  TV  screen  to 
scroll  out  the  answers  similar  to  the  credits  on 
a  movie  screen.  You  can  balance  your  check¬ 
book  and  then  double  check  your  calculations 
by  scrolling  back  to  your  first  entry.  By 
comparison,  an  electronic  calculator  with  ten 
memories  alone  would  cost  what  this  entire 
computer  costs-but  there's  much  more. 

A  CHALLENGING  TEACHING  TOOL 

Your  child  inserts  a  cartridge  in  the  Bally 
console.  Three  random  math  table  problems 
are  then  flashed  on  your  TV  screen.  Depend¬ 
ing  on  the  speed  and  accuracy  with  which 
those  problems  are  answered,  the  Bally 
automatically  programs  the  computer  with 
your  child's  math  level.  Problems  in  addition, 
subtraction,  multiplication  and  division  are 
then  flashed  on  the  screen  for  the  next  three 
minutes,  and  the  computer  continually 
adjusts  to  a  level  slightly  better  than  the  math 
level  indicated  by  the  previous  three  answers. 
The  math  tables,  therefore,  remain  a  challenge 
no  matter  how  good  your  child  becomes. 
Psychologists,  who  were  consulted  by  Bally, 
helped  design  the  cassette.  They  stated  that 
the  cassette  should  stimulate  math  learning 
and  improve  grades. 

On  the  same  math  cartridge  is  a  two  player 
game  called  Math  Bingo.  It  adjusts  to  each 
player's  ability  so  a  parent  can  play  against  a 
child  or  two  children  can  compete  against 
each  other  at  their  own  math  levels— both 
with  an  equal  opportunity  to  win.  You  first 
answer  a  math  table  problem  similar  to  the 
first  exercise,  and  with  a  pistol -grip  pointer 
you  move  a  square  on  your  TV  screen  to  the 
correct  answer  position  on  your  TV  bingo 
card.  The  game  involves  both  math  skill  and 
dexterity.  Each  game  is  totally  different  since 
the  bingo  cards  have  a  million  different 
possibilities.  Scoring  is  constantly  displayed, 
and  a  typical  game  lasts  approximately  three 
minutes.  You  can  play  as  many  consecutive 
games  as  you  wish.  However,  to  start  the 
score  over,  you  press  the  reset  button. 


FUN  AND  ACTION  ARCADE  GAMES 
Picture  nine  baseball  players  running  out 
on  your  TV  screen  to  the  sounds  of  'Take  Me 
Out  to  the  Ball  Game"  as  you  step  up  to  bat. 
That's  the  scene  with  Baseball,  the  arcade 
cartridge  that  plays  two  teams  against  each 
other  with  play  so  real  that  you  hear  all  the 
music,  sound  effects  and  see  all  the  action. 
There  are  walks,  balls,  and  such  realism  that 
the  pitcher  covers  first  base  when  a  ball  is  hit 
to  right  field— just  like  the  real  game.  There 
are  double  plays,  walks  and  errors-all  part  of 
nine  innings  of  Baseball,  On  the  same  cart¬ 
ridge  are  several  paddle  ball  games  but  with  a 
new  twist.  Players  can  move  the  paddle,  not 
only  up  or  down  like  most  TV  games,  but 
sideways  and  diagonally. 


The  Bally  circuit  board  contains  34  integrated 
circuits  including  a  Z8Q  microprocessor ,  This 
package  represents  more  computing  power  in 
the  hands  of  the  consumer  than  was  thought 
possible  this  early  in  the  history  of  micro  elec¬ 
tronics ,  The  mass  production  of  these  com¬ 
ponents  and  circuit  board  has  made  possible  a 
quantum  leap  in  lowering  the  cost  of  what 
normally  would  be  a  very  expensive  system . 


sizer,  3)  record  your  personal  belongings  and 
their  value  for  security  purposes  and  add  or 
delete  items  while  keeping  the  list  in  tact,  4) 
record  all  your  phone  numbers  and  then  use 
the  system  to  dial  those  numbers  on  your 
telephone,  5)  play  chess  on  the  phone  with 
another  player  and  be  able  to  see  all  the 
moves  on  your  TV  screen. 

EXCELLENT  BUSINESS  TOOL 

With  these  expansion  modules,  business¬ 
men  will  be  able  to  do  all  their  bookkeeping 
functions,  payroll,  inventory  control  and 
billing.  There  will  be  printers,  telephone 
modems  and  a  variety  of  peripheral  computer 
equipment  that  will  turn  your  Bally  Library 
Computer  into  a  significant  business  tool. 
And,  when  used  in  your  business,  your  Bally 
unit  is  depreciable  like  all  your  other  capital 
equipment.  Even  large  corporations  can  use 
the  Bally  for  specific  applications  to  avoid 
tying  up  their  larger  computer  systems. 

The  Bally  Library  Computer  will  turn  these 
incredible  add-on  features  into  reality  in  a 
planned  program  starting  now.  Each  month,  a 
new  cartridge  or  accessory  expanding  the 
unit's  capability  will  be  announced.  If  you 
purchase  your  system  from  JS&A,  you  will  be 
alerted  to  these  new  accessories  by  mail  on  a 
regular  basis  in  advance  of  their  availability 
and  before  any  national  announcement.  You 
may  then  order  the  accessories  directly. 

Each  new  cartridge  or  accessory  will  offer 
you  a  new  way  to  use  your  system— a  way 
that  would  justify,  by  itself,  the  purchase  of 
the  entire  system. 


Other  popular  arcade  games  include.  Sea 
Wolf,  Red  Barron,  Panzer  Attack  (similar  to 
Tank)  and  dozens  of  games  only  previously 
available  at  arcades.  These  same  games  cost 
arcade  owners  up  to  $2,000  each. 

MORE  VALUE  PER  FEATURE 
Let's  quickly  review  the  features-an 
electronic  printing  calculator  with  ten  mem¬ 
ories,  a  teaching  machine  that  adjusts  to  your 
child's  math  level  and  an  arcade  center  that 
replaces  about  $10,000  worth  of  electronic 
arcade  games  with  just  a  few  cartridges.  Use 
any  one  of  these  features  and  you  could  justi¬ 
fy  buying  this  unit-but  there's  plenty  more. 

With  all  its  sophistication,  the  Bally  Library 
Computer  was  designed  to  keep  current  with 
advancing  computer  technology  no  matter 
how  sophisticated  the  development.  Bally  has 
provisions  in  its  present  system  for  expansion 
modules.  These  devices  will  permit  you  to;  1) 
draw  directly  on  your  TV  screen  with  an 
electronic  wand  in  32  different  colors  and 
eight  shades  of  each  color,  2)  compose,  record 
and  playback  music  on  an  electronic  synthe¬ 


NOT  JUST  A  TV  GAME 
Don't  confuse  the  Bally  Library  Computer 
with  the  many  inexpensive  programmable  TV 
games.  The  Bally  computer  is  a  powerful 
system  using  the  Z80  microprocessor  whose 
cost  per  byte  {the  measure  of  computer 
memory  power)  is  even  lower  than  a  home 
computer.  Yet  it  has  12,000  bytes  of  com¬ 
puter  power  in  its  most  basic  system  and 
you  are  not  just  limited  to  teaching,  music, 
entertainment  or  business  applications.  The 
Bally  computer  can  be  programmed  to  do 
anything  any  mini-computer  can  do.  A 
programmable  TV  game  at  any  price  is  (and 
will  always  be)  just  a  programmable  TV  game. 
It  cannot  be  expanded.  The  Bally  Library 
Computer  is  actually  a  computer  with  a 
variety  of  expansion  capabilities. 

A  COMPUTER  IN  EVERY  HOME 
This  is  the  first  time  a  full-scale  computer 
has  been  offered  to  the  consumer.  The  home 
hobbyist  with  his  home  computer  started  the 
revolution  a  few  years  ago.  With  the  specific 
programs,  software  and  accessories  available 
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from  Batly,  the  age  of  affordable  consumer 
computer  ownership  is  here  now. 

INTERNAL  TASK  LIBRARY 
The  computer  you  buy  now  has  within  its 
34  integrated  circuits  an  internal  library  of 
over  forty  tasks  that  it  performs.  With  such 
an  extensive  internal  library,  your  computing 
power  is  already  in  the  unit  you  buy.  This 
also  means  that  the  Bally  unit  is  a  smart 
computer.  (There  are  such  things  as  dumb 
computers.)  A  smart  computer  can  complete 
a  function  faster  and  more  efficiently  because 
it  depends  less  on  the  data  it  gets  and  more  on 
what  it  can  already  do. 

SAFE  FOR  YOUR  TV 
The  task  library  includes  a  built-in  elec¬ 
tronic  timer  which  determines  the  end  of 
a  game  or  program  by  either  score  or  elapsed 
time.  It  also  times  the  arcade  games  and 
automatically  turns  off  your  unit  and  blanks 
out  your  screen  if  it  is  left  on  too  long.  Most 
TV  set  manufacturers  have  excluded  sets  that 
use  TV  games  from  warranty  coverage  be¬ 
cause  of  the  possible  lines  that  appear  on  the 
screen  from  sets  left  on  too  long  with  the 
same  picture.  This  is  impossible  with  the  Bally. 

If  you  get  a  phone  call  in  the  middle  of  a 
game,  you  press  the  pause  control  which  lets 
you  freeze  the  action  right  in  the  middle  of  a 
play  and  blanks  out  the  screen  so  you  won't 
damage  your  picture  tube. 

The  library  has  sound  effects  so  that  each 
arcade  game  is  complete— from  the  sound  of  a 
baseball  bat  to  that  of  a  torpedo  hitting  a 
submarine.  It  has  a  math  program  capable  of 
turning  your  unit  into  a  scientific,  statistical 
or  engineering  calculator  with  the  addition  of 
the  appropriate  cartridge.  The  library  contains 
the  capability  of  creating  patterns  on  your  TV 
screen,  playing  music,  and  accepting  type¬ 
writer  entries.  It  even  has  an  index  that 
displays  everything  in  your  library. 


The  cassette  cartridges  add  between  eight  to 
thirty-two  thousand  additional  bytes  of  com¬ 
puter  power  to  the  basic  12,000  byte  system. 
The  pistol  grip  arcade  accessory  can  be  used 
to  p/ay  ail  the  arcade  games. 


THE  MAJOR  BREAKTHROUGH 
IN  BALLY'S  COMPUTER 

Its  extensive  internal  library  and  the 
tremendous  power  in  the  computer  are  the 
big  breakthroughs  in  the  Bally  unit.  The 
internal  computer  has  over  12,000  bytes  with 
a  minimum  of  8,000  bytes  in  its  cartridges. 
This  puts  more  computer  power  in  the  hands 
of  the  consumer  than  six  typical  program¬ 
mable  TV  games  or  an  average  hobbyist  home 
computer.  It  has  the  computational  capabili¬ 
ties  of  one  $10,000  IBM  5100  computer,  and 
each  time  you  add  a  cassette  cartridge  you 
increase  that  capability. 

Good  resolution  on  your  TV  screen  is  one 
of  the  end  effects  of  so  much  computer 
power.  By  comparison,  the  best  program¬ 
mable  TV  game  image  is  projected  on  a 
screen  composed  of  64  dots  wide  by  64  dots 
deep  or  4,096  total  dots.  The  Bally  unit  is 
160  by  100  or  16,000  dots-four  times 
more— so  the  Bally  image  is  sharper  and  has 
finer  detail,  better  resolution,  smoother 
motion,  and  clearer  letters  for  math  or  text 
applications. 
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SIGNIFICANT  EXPANSION  MODULES 
The  most  significant  expansion  accessory 
will  be  the  dual  magnetic  tape  decks  with  an 
alpha  numeric  (typewriter)  keyboard.  With 
this  accessory  package,  which  will  cost  under 
$500  and  be  introduced  by  JS&A  next  year, 
you  can  record  data  and  software  programs 
and  do  everything  you  can  do  on  any  main¬ 
frame  computer  system  within  the  data 
storage  capacity  of  the  Bally  unit. 


The  Batiy  console  keyboard  is  used  to  select 
specific  programs  from  each  cassette . 


The  implications  of  this  add-on  module  are 
mind-boggling.  First,  it  adds  an  additional 
16,000  bytes  of  memory  to  the  powerful 
12,000  already  in  the  basic  system.  Secondly, 
it  provides  not  only  more  power  and  features 
than  are  presently  available  in  any  home 
computer,  but  it  contains  peripherals  that 
would  normally  cost  thousands  of  dollars 
extra  and  are  considered  accessories  on  all 
other  mini-computer  systems.  Thirdly,  it  uses 
the  computer  basic  language  which  is  easy  to 
understand.  And  finally,  each  cassette  tape  in 
the  system  will  contain  an  additional  one 
quarter  million  bytes  of  storage  capability. 
With  the  tape  decks  and  keyboard,  the 
consumer  will  now  own  the  equivalent  of  an 
entire  computer  system  complete  with 
peripherals,  storage  and  memory. 

HIGH  SPEED  PRINTER 
A  quality  high-speed  printer  will  also  be 
available  next  year.  This  will  give  you  written 
records  from  your  storage  tapes.  Store  your 
most  frequently  called  phone  numbers,  your 
income  tax  figures,  your  savings  account 
deposits,  the  value  of  your  stocks  and  bonds 
or  a  net  worth  statement.  Then,  when  you 
need  the  information,  press  a  button  for  a 
printed  record. 

DIALA-BARGAIN® 
ORDERING  SYSTEM 
Our  technicians  have  programmed  JS&A's 
main  computer  so  you  can  use  the  Bally 
to  access  our  computer  directly  when  Bally's 
dual  tape  decks  become  available.  With  a 
special  module  and  cassette,  you  will  be  able 
to  1)  call  our  computer  on  our  toll-free 
number,  2)  place  an  order,  and  3}  find  out 
when  it  will  be  shipped.  Since  you  com¬ 
municate  directly  with  our  computer,  your 
order  is  processed  immediately  and  can 
be  shipped  within  a  few  hours  after  receipt. 
To  do  this,  JS&A  engineers  developed  a  $100 
hardware  ordering  package  that  will  be  sent 
free  to  those  customers  who  order  the  basic 
unit  this  year. _ 

THE  BIG  DIFFERENCE 
When  you  order  the  Bally  computer  today, 
you  are  making  an  investment  in  the  future. 
The  basic  unit  you  receive,  without  a  single 
accessory,  will  provide  more  benefits  than  any 
other  product  of  its  kind  in  history. 

When  you  buy  an  expensive  product,  you 
must  be  absolutely  satisfied  that  you  get  the 
service  and  a  solid  company  standing  behind 
your  purchase  for  many  years  to  come.  The 
Bally  Library  Computer  is  backed  by  a 
substantial  company,  Bally— in  business  since 
1931  and  now  the  world's  largest  manufac¬ 
turer  of  coin-operated  amusement  games. 
JS&A  is  America's  largest  single  source  of 
space-age  consumer  products  and  also  a 
cinoi  no  ft  on  fan  information  card 


substantial  company— further  assurance  that 
your  investment  is  well  protected. 

A  FRANK  DISCUSSION  OF  SERVICE 
The  Bally  unit  is  a  solid-state  computer 
with  its  electronics  condensed  on  34  integrat¬ 
ed  circuits— all  hermetically  sealed  and  all 
pre-tested  for  a  lifetime  of  service.  The  Bally 
Computer  is  also  self-di agnostic.  We  have 
developed  a  cartridge  that  lets  the  unit  itself 
check  every  integrated  circuit  and  every 
solid-state  component  and  which  displays  any 
malfunction  on  your  TV  screen.  Then  all  you 
do  is  send  the  circuit  board  or  your  entire 
unit  to  JS&A's  servrce-by-mail  center  for 
prompt  replacement.  The  cartridge  will  be 
sent  free-of-charge  only  to  JS&A  customers 
after  you  receive  your  unit. 

Please  don't  think  service  requirements  are 
common.  They're  not.  But  we  wanted  to 
assure  you  that  service  was  such  an  important 
consideration  in  the  Bally  design  that  the  unit 
practically  repairs  Itself. 

COMPLETE  AS  IT  ARRIVES 
Each  unit  comes  complete  with  four  pistol 
grips  for  use  with  the  arcade  and  teaching 
games,  an  AC  adapter  (batteries  are  not 
required),  three  free  arcade  games,  the  calcu¬ 
lator  program,  its  internal  library  of  tasks, 
complete  easy-to-understand  instructions  and 
a  one  year  parts  and  90  day  labor  limited 
warranty— all  for  only  $299.95. 

The  arcade  games  include  1)  Gun  Fight,  in 
which  two  cowboys  shoot  at  each  other 
around  cactus,  covered  wagons  and  other 
obstacles,  2)  Checkmate,  a  one  to  four 
player  game  in  which  you  build  walls  around 
your  opponent  to  win  and,  3)  Scribbling,  a 
one  to  four  player  game  that  utilizes  the 
pistol  grip  to  droodle  different  designs  on 
your  TV  screen  (in  color  with  a  color  set). 

A  keyboard  lets  you  use  your  printing 
memory  calculator  and  a  special  scroll  button 
lets  you  scan  your  entries  up  or  down  to 
review  or  check  your  calculations.  You  may 
also  order  with  your  unit  the  Baseball  and 
Paddle  Games  cartridge  for  S24.95  or  the 
Math  Table/Math  Bingo  cartridge  for  $19.95. 
A  bulletin  will  accompany  your  unit  listing  all 
the  other  cartridges  and  accessories  that  are 
available  or  will  be  available  in  the  near  future. 
We  feel  so  positive  about  this  product  that 
we  will  1)  not  charge  you  anything  for 
postage  and  handling  and  2)  give  you  a  30  day 
extended  trial  period  to  prove  that  the  Bally 
is  everything  you  expected  after  reading  this 
article.  When  you  receive  your  unit,  reconcile 
your  checkbook  with  the  calculator,  let  your 
child  practice  with  the  math  programs  or  have 
your  entire  family  play  the  arcade  games. 
After  you  have  used  the  system  under  your 
own  conditions  and  have  personally  experi¬ 
enced  its  fun  and  benefits,  then  decide  if  you 
want  to  keep  it.  If  not,  return  it  within  our  30 
day  extended  trial  period  for  a  prompt  and 
courteous  refund.  You  can't  lose. 

JS&A  is  marketing  a  product  that  will  not 
only  greatly  influence  the  future  of  the 
computer  industry,  but  will  dramatically  add 
consumer  conveniences  never  before  dreamed 
possible.  Order  your  Baity  Library  Computer, 
at  no  obligation,  today. 


Unit  pending  FCC  epproval— allow  4  weeks  delivery. 
Dial- A- Bargain  is  a  registered  trade  mark  of  the 
JS&A  Nations}  Sales  Croup, 


NATIONAL 
SALES 
GROUP 


Dept,  PE  One  JS&A  Plaza 
Northbrook,  III.  60062  1312)  564 -9000 

CALL  TOLL-FREE _  800  323-6400 

In  Illinois  call  _ _ _ _ _ (312)  498-6900 
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Learn  to  service  Communications /CB 
equipment  at  home...with 

NRI’S  COMPLETE 
COMMUNICATIONS  COURSE 


Learn  design,  installation  and  maintenance  of 
commercial,  amateur,  or  CB  communications 
equipment. 

The  field  of  communications  is  bursting  out  all 
over.  In  Citizens  Band  alone,  class  D  licenses 
grew  from  1  to  over  2.6  million  in  1975,  and  the 
FCC  projects  about  15  million  CB’ers  in  the  U.S. 
by  1979.  That  means  a  lot  of  service  and 
maintenance  jobs  .  . .  and  NR1  can  train  you  at 
home  to  fill  one  of  those  openings.  NRI’s 
Complete  Communications  Course  covers  all 
types  of  two-way 
radio  equipment 
(including  CB), 

AM  and  FM 


Transmission  and  Reception, 

Television  Broadcasting, 

Microwave  Systems, 

Radar  Principles, 

Marine  Electronics, 

Mobile  Communica¬ 
tions,  and  Aircraft  Electronics. 

The  course  will  also  quality  you  for 
a  First  Class  Radio  Telephone  Commercial  FCC 
License  or  you  get  your  tuition  back. 


special  instruction  so  you  can  go  on  the  air. 

The  complete  course  includes  48  lessons,  9 
special  reference  texts,  and  10  training  kits. 
Included  are:  your  own  electronics  Discovery  Lab, 
Antenna  Applications  Lab,  CMOS  Frequency 
Counter,  and  an  Optical  Transmission  System. 
You’ll  learn  at  home,  progressing  at  your  own 
speed,  to  your  FCC  license  and  into  the 
communications  field  of  your  choice. 


Learn  on  your  own  400-channel  digitally- 
synthesized  VHF  transceiver. 

You  will  leam  to  service  all  types  of  communi¬ 
cation  equipment,  with  the  one  unit  that  is 
designed  mechanically  and  electronically  to  train 
you  for  CB,  Commercial  and  Amateur  communi¬ 
cations:  a  digitally-synthesized  400-channel  VHF 
transceiver  and  AC  power  supply.  This  2-meter 
unit  gives  you  “Power-On"  training.  Then  we 
help  you  get  your  FCC  Amateur  License  with 


NEW  CB  SPECIALIST 
COURSE  NOW  OFFERED 


NRI  now  offers  a  special  course  in  CB  Servicing, 
You  get  37  lessons,  8  reference  texts,  your  own 
CB  Transceiver,  AC  power  supply  and  multi¬ 
meter  ,  .  .  for  hands-on  training.  Also  included 
are  14  coaching  units  to  make  it  easy  to  get 
your  commercial  radio  telephone  FCC  license- 
enabling  you  to  test,  install,  and  service  com¬ 
munications  equipment. 


POPULAR  ELECTRONICS 


NRl  can  train  you  at  home  to  service  TV 
equipment  and  audio  systems.  You  can 

choose  from  5 
courses,  starting 
with  a  48-lesson 
basic  course,  up 
to  a  Master  Color 
TV/Audio  Course, 
complete  with 
designed-for- 
learning  25"  diago¬ 
nal  solid  state  color  TV  and  a  4-speaker  SQ™ 

Quadraphonic  Audio  System.  NRI  gives  you 
both  TV  and  Audio  servicing  for  hundreds  of 
dollars  less  than  the  two  courses  as  offered  by 
another  home  study  school. 

All  courses  are  available  with  low  down  payment 
and  convenient  monthly  payments.  All  courses 
provide  professional  tools  and  “Power-On” 
equipment  along  with  NRl  kits  engineered  for 
training.  With  the  Master  Course,  for  instance,  you 
build  your  own  5"  wide-band  triggered  sweep  solid 
state  oscilloscope,  digital  color  TV  pattern 
generator,  CMOS  digital  frequency  counter,  and 
NRl  electronics  Discovery  Lab.  “Trademark  of  CBS  lnc. 


NRl  offers  you  five  TV/Audio 
Servicing  courses 


’s  complete  computer  electronics  course 
gives  you  real  digital  training. 

Digital  electronics  is  the  career  area  of  the  future  . .  .  and  the 
best  way  to  learn  is  with  NRFs  Complete  Computer  Elec¬ 
tronics  Course.  NRl’s  programmable  digital  computer  goes 
far  beyond  any  “logic  trainer”  in  preparing  you  to 
become  a  computer  or  digital  technician.  With  the  IC’s 
in  its  new  Memory  Kit,  you  get  the  only  home  training 
in  machine  language  programming  . . .  experience 
essential  to  trouble  shooting  digital  computers.  And 
the  NRI  programmable  computer  is  just  one  of  ten 
kits  you  receive,  including  a  TVOM  and  NRl’s 
exclusive  electronics  lab.  It’s  the  quickest  and  best 
way  to  learn  digital  logic  and  computer  operation. 


m 


i§ 


m 


m 


You  pay  less  for  NRI  training  and  you  get  more 
for  your  money. 

NRI  employs  no  salesmen,  pays  no  commissions. 
We  pass  the  savings  on  to  you  in  reduced  tuitions 
and  extras  in  the  way  of  professional  equipment, 
testing  instruments,  etc.  You  can  pay  more,  but 
you  can’t  get  better  training. 


salesman  will  call.  Do  it  today  and  get  started  on 
that  new  career. 


APPROVED  UNDB1  Gl  BILL 

if  taken  for  career  purposes  Check  box  on  card  for  details. 


More  than  one  million  students  have  enrolled 
with  NRI  in  62  years. 

Mail  the  insert  card  and  discover  for  yourself  why 
NRl  is  the  recognized  leader  in  home  training.  No 


NRI  SCHOOLS 

McGraw-Hill  Continuing  Education  Center 
3939  Wisconsin  Avenue, 

Washington.  D  C.  20016 
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Letters 


EMERGENCY  CALL  SIGN  '  STANDARD 

In  Ihe  May  1977  CB  Scene  n  was  slated 
that  the  PURAC  was  considering  the  091 1 
number  for  an  Emergency  Call  Sign  Wiihm 


the  past  year,  most  smgle-sideband  clubs  m 
Ohio  have  adopted  the  Emergency  Cali  Sign 
of  999  which  i$  quickly  being  adopted 
throughout  the  US  On  SSB,  we  use  the  Q 
signals,  which  many  SSB  clubs  have  adopt 
ed,  to  cul  down  on  air  lime  (Q  signals  do  not 
have  an  emergency  call  as  is  the  case  with 
the  10  Code  )  I  suggest  thal  il  an  emergency 
call  *s  made,  it  should  coincide  with  one  that 
has  already  been  voluntarily  adapted  by 
GB  ers  — DenfonC  Rasfaff,  President,  USB. 
WiltQHtrk.  OH 

COMPREHENSIVE,  GENERAL,  AND  SPECIFIC 

FM  Tuner  Ratings  and  Measurement  by 
Julian  Hirsch  in  Ihe  April  1 977  issue  was  very 
informative  The  article  was  comprehensive 


enough  to  be  specific  and  general  enough  to 
be  applied  to  just  about  any  FM  lunar  avail¬ 
able  Afie*  reading  this  amde,  i  took  a  check, 
as  suggested  of  my  tuner  and  compared  the 
results  I  obtained  to  the  results  obtained  from 
a  lest  of  a  friend  s  FM  tuner  (  noted  a  sub¬ 
stantial  difference  Detween  the  two  sets  of  re¬ 
sults  Fmatfy,  when  playing  the  !wo  tuners 
side  by  side,  we  could  hear  the  difference 
Cary  R  Paften,  Norlftvtli&.  Ml 

WORD  SPACING  IS  VERY  COMMON 

I  question  Ihe  statement  m  Morse  Code 
Automatic  Readout  On  a  TV  Screen  tMay 
1977}  that  word  spacing  is  rarefy  sent  in 
Morse  Code  After  the  original  Morsel 
Letter  project  appeared  m  the  January  1977 
issue  ol  Popular  Electronics,  t  made  my 
own  interface  That  produces  perfect  word 
spaces  I  send  the  parallel  data  oul  to  my 
video  terminal  in  RS-232  via  a  UART  f  would 
nave  submitted  a  photo  ol  a  full  "page  of  a 
news  broadcast  that  shows  pedecl  word 
spacing  were  it  not  illegal  Except  m  the  case 
Of  crude  or  unusual  keying,  I  find  word  spac¬ 
ing  is  very  common,  even  if  it  does  occur  nat¬ 
urally  rather  than  intentionally  After  all,  any 
pause  longer  than  a  character  will  register  as 
a  word  space  —  Joseph  A  Maddox,  Cincin¬ 
nati  OH 


“PERFECT  BALANCE” 
sound  -  clean,  clear  and 
brilliant 


MODEL  8971 

You  can  drive  30  watts  RMS  through  our  6J '  x  9"  coaxial  speakers  all 
day,  and  they  II  just  keep  cookin'. 

Frequency  response,  power  handling  and  efficiency  are  balance- 
blended  to  provide  superb  sound  definition  from  the  smallest  stereo 
radios  to  60  watt  power  amplifiers. 

Let  your  ears  be  the  judge.  If  you  listen  to  a  KLASSIC-* 
speaker,  you'll  buy  it. 


n 


^ af*  / K  Acoostic  F,b*r  Sound  Systems,  Inc. 

r --  f  ■  %!  Indianapolis,  Indiana 

All  afs'/KRIKET*  products  are  manufactured  In  the  U.S.A, 
Copyright  1977.  Acoustic  Fiber  Sound  Systems,  Inc 


NOW  ABOUT  A  TRANSLATION? 

I  enjoyed  How  To  Program  Calculators  for 
Fun  and  Games  However,  the  programs 
g>ven  are  m  Reverse  Polish  Nolation  fHPN} 
and  not  suitable  directly  for  use  wilh  my  alge¬ 
braic-entry  calculator  Needless  to  say,  I  had 
difficulty  m  trying  to  decipher  and  rewrite  the 
programs  I  hope  that  next  time  Popular 
Electronics  publishes  programs  they  are 
listed  in  a  form  that  will  make  it  easier  to  pro* 
gram  any  calculator  —Marc  IVes/er,  Burtm* 
game  CA 

We  tl  try 


ANOTHER  COUNTING  APPROACH 
With  reference  to  ihe  June  1977  Out  Of 
Tune"  for  the  Westminster  Clock  that  ap¬ 
peared  m  the  November  1976  issue.  I  had  the 
same  problem  in  gelling  tCW  to  count  from  1 
to  1 2  properly  II  took  me  several  weeks  of 
learning  about  MQS  to  find  the  fault  In  my 
studies  I  learned  aboul  a  different  approach 
to  use  lo  gel  my  clock  working  To  obtain  a 
positive  pulse  lo  reset  IC1B  at  1  o  clock,  I 
connected  fC2 .  pm  1 2,  to  Ihe  spare  inverter  in 
tC5  (pins  1 2  and  13)  and  IC5,  pm  1 1 ,  to  iClB, 
pm  IS,  and  eliminated  C3  and  R9  Pm$  23 
am:  37  of  tCl9  (output  commpn  source  and 
unblanking,  respectively)  require  a  positive 
supply 

)  This  was  the  best  project  yel  It  made  me 
learn  something  about  CMOS  —  K  G  Bur¬ 
nett,  Ernngt on+  B.C ,  Canada 

MORSE  CODE  DETERRENT 
I  read  the  November  1976  Editorial  with  in¬ 
terest  and  would  like  lo  state  that  amateur  ra¬ 
dio  operators  should  remember  that  they  are 

POPULAR  ELECTRONICS 


FREQ.OUI 


CSC's  done  it  again. 

Broken  the  price  and  perfor¬ 
mance  barriers  with  new  MAX- 1 00. 
The  multimode,  professional  porta¬ 
ble  frequency  counter  that  gives  you 
more  range,  visibility,  accuracy  and 
versatility  than  any  comparable  unit 
at  anywhere  near  its  low,  low  price. 

M  AXimum  performance. 

MAX- 1 00  is  a  cinch  to  use.  It  gives 
you  continuous  readings  from  20Hz 
to  a  guaranteed  100MHz,  with  8- 
digit  accuracy  Fast  readings  with 
1 /6-sec.  update  and  1 -sec.  sampling 
rate.  Precise  readings,  derived  from  a  . 
crystal-controlled  time  base  with 
3ppm  accuracy.  High-sensitivity 
readings  from  signals  as  low  as  30 
mV,  with  diode  overload  protection 
up  to  200V  peaks. 

Input  signals  over  100MHz  auto¬ 
matically  flash  the  most  significant 
digit.  And  to  indicate  low-battery  con¬ 
dition  and  extend  remaining  battery 
life,  the  e/if/redisplay  flashes  at  1  Hz. 

M  AXimum  versatility.  Wherev¬ 
er  and  whenever  you  need  accurate 
frequency  readings,  MAX  can  do  the 
|ob.  Use  it  with  clip-lead  cable  sup¬ 
plied.  Mini-whip  antenna.  Or  low-loss 
in-line  tap  with  UHF  connectors.  For 
AM  or  FM,  CB,  ham, business  radio 
and  R/C  transmitter  or  receiver  align¬ 
ment.  Monitoring  audio  and  RF  gen¬ 


erators.  Checking  computer  clocks 
and  other  digital  circuits.  Repair  of 
depth  sounders  and  fish  spotters. 
Troubleshooting  ultrasonic  remote 
controls.  For  these,  and  hundreds  of 
other  applications,  you’ll  find  it  indis¬ 
pensable. 

M AXimum  visibility.  MAX- 1 00 
features  a  big,  bright  0.6"  multiplexed 
LED  display,  with  leading- 
zero  blanking.  So  you  don’t  have  to 
squint,  or  work  up  close.  And,  MAX’S 
flip-up  stand  is  built-in. 

MAXimum  flexibility.  MAX- 1 00 
operates  from  fourpower  sources,  for 
use  in  lab  or  field.  Internal  alkaline  or 
NiCad  batteries.  1 10  or  220V  with 
charger/elimmator.  12V  with  auto¬ 
mobile  cigarette-lighter  adapter/ 
charger.  And  external  72-1  OVsupply. 

MAXimum  value.  With  all  its 
impressive  specs,  you’d  expect  MAX 
to  cost  a  lot  more  than  a  low  $1 34.95, 
complete  with  clip-lead  cable  and 
applications/instruction  manual.  But 
that’s  another  nice  thing  about  MAX: 
though  it's  accurate  enough  for  lab 
use.  it's  well  within  the  reach  of  hob¬ 
byists'  and  CB-ers'  budgets. 

Try  MAX  for  yourself  at  your  CSC 
dealer— or  contact  us  for  full  specs 
and  your  local  dealer's  name.  Once 
you  see  how  handy  MAX  is.  you'll 
want  to  "freq  out"  too.  With  CSC. 


Specifications. 

Range:  20  Hz  to  100  MHz.  guaranteed. 
Gatetime:  1  sec  Resolution:  1  Hz  Ac¬ 
curacy:  ±  1  count  +  time  base  error.  Input 
Impedance:  1  Mil/56  pF  Coupling-.  AC.  Sine 
Wave  Sensitivity:  30  mVRMS  <i  50  MHz.  in¬ 
ternal  Time  Base  Frequency:  3 .579545  MHz 
cry stat osc. Se lability:  ±  3 ppm®  25°C 
Temp-Stability:  Better  than  0.2  ppm/*C. 
0-50'C  Max. Aging:  10 ppm/year,  Display: 
Eight  .6"  LEO  digits:  anti-glare  window.  Lead- 
zero  blanking:  decimal  point  appears  between 
6th  and  7th  digit  when  input  exceeds  1  MHz. 
Overflow :  with  signals  over  99.993.990  Hz, 
most  significant  {left  hand]  digit  flashes,  allow¬ 
ing  leadings  in  excess  of  1  CHJMHz.  Display 
update :  1  '6-second  plus  1  sec.  gate  time.  Low 
Battery  Indicator;  When  power  supply  tails 
below  6.6  VDC,  all  digits  flash  @  1  Hz  rate 
Flashing  display  extends  battery  life.  Power:  6 
AA  Alkaline  or  NtCad  cells  (internail ,  External: 
1 1 0  or  220/VAC  Elimmator/charger.  Auto  ciga¬ 
rette  lighter  adapter:  72-10  VDC  ext.  supply. 
Bat.  Charging:  1 2-1 4hr  Site  {HWOh  1  75"* 
5.63"  x  7.75”  (4.45  x  1 4.30  x  1 9.69cm.) 
Weight:  Less  than  1 .5  lb.  (0.68  kg)  w.'baltenes 
Accessories  Included:  Clip- lead  input  cable: 
manual. 

CONTINENIAL  SPECIALTIES  CORPORATION 
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New  H Avon  CT  (3G£[K) 

203  124*3103  tW*  710-465  1 227 
West  CtjasE  lb  \  CfiMtornia  St . 

San  Francisco,  CA  9*  104 
4  1 5*421  8872  IWX  910  372-7992 
MfcXCO  ELPRO.  S  A .  Mexico  City  5-23  30-04 
CANADA  Len  f-inhlter  Ltd  ,  Ontario 


OACU  NO  1)  ON  ms  INFORMATION  CARO 


Turner  offers  two  ways  to  improve  your  08 
performance*  First,  there  is  talk  power.  The  new 
Expander  400  mobile  mike  has  all  you  need.  A  fine- 
tuning  volume  control  sets  full  modulation  level.  The 
compression  pre-amp  keeps  if  there,  regardless  of 
moutlMo-mikd  distance.  It's  a  clear  improvement 
over  your  standard  mike,  A  built-in  monitor  light 
automatically  checks  9-volt  battery  condition* 
Second,  Turner  gives  you  more  ways  to  get  your 
signal  out.  Take  your  choice  of  stainless  steel  or 
fiberglass  Signal  Kicker  antennas.  Both  have  a  full 
choice  of  mounts  and  Turner  durability. 


The  talk  of  the  road 

Tl  ID  IVIED  I  MICROPHONES 
I  UnhlCn  I  ANTENNAS 

ffBjffij'SB  716  Oakland  Road  N  E  .  Cedar  Rapids  Iowa  52 '102 


Two-way 

improvemen 


an  elite  group  by  our  choice,  noi  theirs.  I  have 
worked  m  industrial  electronics  with  hams 
and  found  them  to  be  a  good  group  of  guys 
who  know  their  electronics  and  their  equip¬ 
ment  very  well  L  loo,  have  been  mteresled  in 
ham  radio,  but  I  decided  to  pass  on  it  be- 
cause  of  the  Morse  Code  requirement,  which 
I  do  not  understand  and  do  not  like  1  feet  the 
code  requirement  is  a  deterrent  to  highly 
qualified  electronics  technicians  who  simply 
can  do  without  Leltmg  technicians  into  ham 
radio  would  be  an  enhancement,  not  a  dilu¬ 
tion  — Gil  Duddtes,  Princeton  r  IL 

VALUABLE  TEST  INSTRUMENT 

I  recently  built  the  Automatic  Diode 
Checker'  featured  in  the  June  1976  issue  of 
Popular  Electronics.  It  proved  to  be  the 
most  valuable  test  instrument  I  have  ever 
seen  it  is  so  simple  and  effective  that  I  can* 
not  help  hut  wonder  if  the  same  principle 
could  not  be  applied  to  the  testing  of  iransis- 
tors,  inasmuch  as  they  are  basically  a  couple 
of  diodes  connected  back-to-back  I  service 
quite  a  few  electronic  photoflash  units  and 
Since  diodes  and  transistors  are  trouble  spots 
in  them,  I  know  the  diode  tester  will  become 
an  indispensable  troubleshooting  tool  — 
Edward  A  Bollinger  Safe/Me  Beach.  FL 

SOLAR  CONTROLLER  KIT 

I  read  with  interest  Build  a  Solar  Control¬ 
ler'  (July  1977),  and  while  this  device  is  suit¬ 
able  for  actuating  atlic  ventilators,  ft  does 
have  some  deficiencies  when  used  to  control 
solar  collection  systems  Because  the  circuit 
provides  no  hysteresis,  the  system  will  cycle 
on  and  off  at  the  same  temperature  differ* 
ence  between  the  sensors  Most  solar  con¬ 
trollers  (or  differential  thermostats)  are  de¬ 
signed  to  turn  on  only  when  collector  temper¬ 
ature  exceeds  the  storage  temperature  by 
20  F  and  then  cycle  off  when  this  tempera¬ 
ture  difference  falls  to  3  F  This  prevents  rap¬ 
id  cycling  of  the  system  tn  early  morning  and 
late  afternoon  whenonfy  marginal  solar  ener* 
gy  is  available*  resulting  in  greater  overall  ef¬ 
ficiency 

Our  company  offers  a  complete  sofar  con¬ 
troller  kit  for  less  than  $30  It  includes  the 
turn-on  hysteresis,  as  well  as  freeze  protec¬ 
tion  circuitry  This  enables  Ihe  controller  to 
turn  on  the  Circulation  system  when  ihe  out¬ 
side  temperature  falls  to  36  F,  thereby  warm¬ 
ing  the  collectors  and  preventing  freezing 
when  water  is  the  circulating  fluid  — Charges 
Morton.  Wind  Sun  Systems.  5209  Ave  H. 
Austin.  TX  73751 


Out  of  Tune 


In  How  To  Conven  a  Four  Banger  For 
Stopwatch  Functions'  (August  1977),  the 
Identifications  Of  1C2  and  1C3  should  be  inter¬ 
changed  m  the  component  installation  dia¬ 
gram  on  page  57 


14 


ClRCtE  NO  m  OH  fflEE  iNf0fl*AT  Ok  CAftO 


POPULAR  ELECTRONICS 


The  Touch  by  Regency  is  the 
first  fully  synthesized,  16  channel 
scanner  to  put  over  1 5,000 
action  radio  frequencies  at  the 
command  of  a  fingertip. 

There's  no  complicated 
programming  to  do.  No  crystals 
to  buy. 

Simply  tap  out  the  fre¬ 
quency  number  you  want  on  the 
pressure  sensitive  touch  pads, 
and  you're  there. 

Touch  SC,  and  scan  your 
1 6  possible  stored  frequencies. 
Or  search  for  the  unknown 
by  pressing  SS.  The  Touch  seeks 
out  frequencies  you  may  never 


know  existed.  When  you  find  new 
action,  The  Touch  tells  you  what 
you've  found  with  the  exact  fre* 
quency  number  in  LED  display. 

If  you  think  that's  the  ulti¬ 
mate  in  scanning,  wait.  Theres 
more. 

One.  You're  never  more 
than  1 2  seconds  away  from  your 
favorite  channel.  The  Touch  lets 
you  set  up  Channel  1  as  a  prior¬ 
ity  receiver:  and  it  samples  that 
frequency  every  1 2  seconds.  So 
you  never  miss  a  call. 

Two.  You’ll  also  never  miss 
a  severe  weather  warning.  Just 
set  Channel  1 6  to  the  National 


Weather  Service  emergency 
frequency,  if  available  in  your 
area.  The  Touch  automatically 
alerts  you  to  any  severe  weather 
broadcast 

Three.  Our  mobile  filter 
screens  out  code  noises  from 
car  telephones.  Completely. 
Automatically.  So  all  you  hear  is 
full,  clear  action. 

See  your  Regency  dealer 
for  a  demonstration.  It  s  an 
experience  you'll  want  to  take 
home  with  you, 

T  he  Touch  by  Regency. 
The  Ultimate  Scanner. 


Introducing 
the  Ultimate 
Scanner. 
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New  Products 

Additional  information  or*  neu:  products 
covered  in  this  section  is  available  from 
the  manufacturers.  Either  circle  the  item's 
coda  number  on  the  Reader  Service  Card 
imidt:  the  hack  cover  or  write  to  the  man * 
t tfaeturcr  at  the  address  given. 


DYNACG  STEREO  OCTAVE  EQUALIZER 

Dynaeos  stereo  oclave  equalizer,  SE-10, 
has  10  slide  controls  for  each  channel,  one 
control  for  each  octave  of  frequency  Equaliz¬ 
er  range  is  ±  1 2dB  from  30  Hz  lo  1 5  kHz, 
THD  is  said  to  be  typically  less  than  0,01%. 
while  hum  and  noise  is  rated  85  dB  below  two 
votts.  The  SE-10  has  eight  integrated  circuits, 
two  FETs,  five  transistors,  and  an  IC-regulah 


***  —  * _ 


ed  power  supply.  A  three ‘transistor  circuit 
electronically  prevents  switch  pops  Other 
features  include  independent  channel  gain 
control  from  - 1 2  to  i-6  dB,  tow  impedance 
(600  ohm)  output:  and  16  amplifiers  in  the 
four  low-frequency  sliders  of  both  channels 
An  independent  souFce/tape  switch  enables 
equalization  of  a  second  program.  Factory 
assembled  $349.  kit  $249 

Ofttu  no  m  m  fah  iwoPwnioH  cmo 


REALISTIC  MOBILE  CB  AM  TRANSCEIVER 

Radio  Shack  has  introduced  the  Realistic 
TflC-424  as  its  top-oMhe-lme  40-channel 
mobile  It  features  PLL  circuitry  ,  an  automatic 
modulation  gain  control  circuit  tor  100%  mod¬ 
ulation,  and  r-1  power  output  of  4  W  Other 


features  include  an  r-f  gain  control,  delta  tun¬ 
ing  switch,  switchable  noise  blanker.  LEO  di¬ 
gital  readout.  M/S  meter,  and  PA  capability 
It  operates  on  12  V  dc,  positive  or  negative 
ground,  and  comes  with  mounting  bracket 
ana  detachable  mike.  Meesures  *  6W1 
v  2  3/16"  (21  x  17  y  6  cm),  $169,95, 

riflCtf  no  II  m*  fHtE  aw 


ROLY  68  SYSTEM  SIXTEEN  COMPUTER 

The  POLY  88  System  Sixteen  from  Poly- 
Morphic  Systems  is  a  ready-to-run  computer 
sysiem  that  can  be  used  to  solve  home  fi¬ 
nance  problems,  perform  statistical  analysis, 
and  provide  a  host  of  challenging  games.  The 
16k  system  features  a  high-speed  video  dis¬ 
play  and  alphanumeric  keyboard  Cassette 
tapes  are  used  for  permanent  program  stor¬ 
age  Programming  is  made  simple  by  a  BA¬ 
SIC  software  package,  PLOT  and  TIME  are 
unique  features  that  rely  on  the  video  graph¬ 
ics  and  real-time  clock.  Other  features  in¬ 
clude  VERIFY  that  tells  when  a  tape  is  good 
before  another  is  loaded.  Scientific  functions, 
formatting  options,  and  string  capabilities  are 
also  included.  $2250;  kits  start  at  S735 

OftUE  *0  0*  ON  Ffttf  ktfflAMATlON  aflt* 


TAU  EXPONENTIAL  VC0  AN0  VCF  KITS 
The  Tau  Systems  Mode!  1050  vco  kit  fea¬ 
tures  1-voH/octave  response  over  a  full  10* 
octave  range.  Accuracy  is  claimed  to  be  bet¬ 
ter  than  1%  over  the  range  of  10  to  20,000 
Hz  The  vco  generates  up-  and  down-ramp 
and  width-modulated  pulse  outputs  of  10 
volts  peak-to-peak.  The  Model  1010  vd  kit 
offers  a  24*dB  oclave  response  over  the  en* 
tire  audio  range,  in  addition  to  providing  10- 
octave  exponential,  1 -volt /octave  control 
characteristics.  The  vd  has  adjustable  O 
(resonance  control)  and  can  be  made  to  gen¬ 
erate  what  is  claimed  to  be  a  very  pure  sine 
wave  over  the  entire  audio  range.  Both  kits 
should  be  of  particular  interest  to  those  in¬ 
volved  in  electronic  music,  artificial  voicing, 
instrumentation,  spectrum  analysis,  and 
sweep  generation.  Model  1050,  $32.50;  Mod¬ 
el  1010,  $47,00. 

CJ"Clt  HC  £4  OH  FREE  MftftUATHW  UP® 


YAMAHA  STEREO  RECEIVER 

The  Model  CR*2Q20  is  Yamaha's  top-of-the- 
II ne  stereo  receiver,  rated  at  100  watts /chan¬ 
nel  into  8  ohms  at  less  than  0. 1%  THD t  20  to 
20.000  Hz.  Specifications  include:  10  to 
100.000  Hz  ±2.5  dB  audio  frequency  re¬ 
sponse:  35*4S  dB  stereo  separation;  1,8  y-V 
FM  sensitivity:  1 .0  dB  capture  ratio;  80  dB  us¬ 
able  selectivity;  73  dB  S/N;  30  to  15,000  Hz 
t  O.S  dB  FM  frequency  response.  Features 
include  dual  output  power  meters;  signal  and 
FM  tuning  meters;  selectable  turnover  fre¬ 
quencies;  bass,  presence  and  treble  tone 


controls;  selection  of  three  pairs  of  speaker 
systems;  Dolby  FM  selection;  audio  muting; 
FM  blend  switch;  choice  of  phono  input  lev* 
eis;  and  tow  and  high  filter  switches.  Dimen¬ 
sions  2V/4'YJ  x  16  5/16"D  x  G9/16*H  (540 
x  415  >  167  mm)t  S700. 

tlRCLi  W  $1  Oft  MFMMMNN  0WD 


E¥*GAME  CB/AM/FM  ANTENNA 

Breaker  Beam'1  From  EV*Game  Inc,  is  a  tol¬ 
ly  automatic,  motor-driven  CB/AM/FM  an- 
tenna  that  is  claimed  to  provide  an  exclusive 
"fail-sale"  mast  nesting  function  with  ignition 
switch  off.  It  also  provides  a  transmit-actuat- 
ed  neon  lamp  that  glows  when  the  transmitter 
to  which  it  is  connected  is  keyed.  The  auto¬ 
matic  fail-safe  nesting  action  is  said  to  ensure 
automatic  retraction  of  the  antenna  mast  Into 
its  housing  mount  as  soon  as  the  vehicle  igni¬ 
tion  or  i  he  transmifter/transcelver  is  turned 
off.  The  glowing  neon  lamp  atop  the  antenna 
is  easy  to  see  by  other  CB  ers  at  night.  The 
antenna  extends  to  40"  (1  m)  and  has  a  load¬ 
ing  coil  on  the  fourth  section  of  its  five -section 
whip.  The  $WR  is  claim  ed  to  be  extremely 
low,  made  possible  with  a  fine-tuning,  signal- 
splitting  coupler  that  uses  a  CB  tuning /trim¬ 
mer  capacitor  $79  00. 

CmOLF  W  SI  ON  FREF  INFORMATION  0*0 


HANOfO  CB  TRANSCEIVER/STEREO  RADIO 

Handle -US  As  Model  240.  is  a  40 -channel  CB 
transceiver  and  AM/stereo  FM  receiver  com¬ 
bination  The  transceiver  features  PLL  syn- 
Ihesizer,  digital  LED  channel  readout.  r-f/S 


meter,  TX  and  RX  indicator  light,  radio/ CB 
select  switch,  standby /on /off  switch  for  moni¬ 
toring  CB  while  listening  to  the  radio,  and  ant. 
The  radio  has  a  tone  control  system,  stereo 
balance  control.  AM/FM  band  select  switch, 
and  MPX/Mono  switch.  The  entire  unit  is  de¬ 
signed  for  *n-dash  installation,  $259.95. 

EMU  NO  «  OH  FREE  ntfgJWMWl  CAM?  _ 


WAWASEE  CB  FREQUENCY  DISPLAY 

The  latest  *n  Wawasee  Electronics1  line  of  CB 
accessories  is  a  compact  frequency  counter. 
Model  JB  1 0O4  FC,  that  displays  the  operat¬ 
ing  frequency  of  CB  and  ham  transceivers.  It 
has  a  specified  frequency  range  of  from  1 00 
Hz  to  50  MHz.  with  a  display  accuracy  of  100 
Hz  and  a  50-mV  sensitivity.  Designed  to  be 
operated  from  12- volt  dc  sources,  the  sys¬ 
tems  power  requirements  are  said  to  be  min¬ 
imal  because  the  leading  zeroes  of  the  0  5' 
(12  7 -mm)  displays  come  on  only  when  the 
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transceiver's  microphone  is  keyed.  Mounting 
is  via  Velcro-type  "spots. J  The  size  of  the 
counter  ts  4Vt'V<i  ■  3VD  x  WH  (11  4  * 
9  8-4  4  cm).  $99,95 

pR£i£  M  K  »  f-Htt  KPCFIVAIION  UIPU 


MULTICORE  EMERGENCY  SOLOER 
Muflicore  Solders  has  introduced  a  new  tape* 
like  solder  strip,  called  Emergency  Solder, 
thai  requires  only  an  ordinary  match  or  can¬ 
dle  flame  to  melt  and  form  a  solder  joint,  The 
Emergency  Solder  strip  contains  multiple 
cores  of  rosin  flux,  which  is  noncorrosive  and 
can  safely  be  used  In  electronic  circuits  In 
use,  Ihe  strips  are  loosely  wrapped  around 
the  joint  to  be  soldered  and  an  open  flame  is 
moved  back  and  forth  until  the  solder  flows 
into  the  joint  To  solder  sheet  metal,  the  sol- 
der  placed  either  between  or  on  the  metal 
pans  to  be  connected  and  heat  from  a  candle 
or  soldering  gun  is  applied  as  the  parts  are 
held  together  Available  from  Multicore  Sol¬ 
ders,  Westbury,  NY  11 590. 


AUDIGANALYST  SPEAKER  SYSTEM 


HF  TRANSMITTER  MONITOR 

The  Model  WM-1000  by  Communications 
Power,  Inc  monitors  transmitter  performance 
in  the  1  8-to-30-MHz  frequency  range  ft  con* 
tarns  three  separate  meters — an  r-f  wattme¬ 
ter,  an  SWR  meter,  and  a  modulation  level 
meter.  The  wattmeter  reads  either  average  or 
peak  power  output  on  20- .  20Q-,  and  1000- 
wait  scales  Wattmeter  operating  mode  (av¬ 
erage  or  peak)  and'  scale  are  selected  by 
front-panel  switches.  The  SWR  and  modula¬ 
tion  meters  have  front-panel  calibration  con¬ 
trols  and  function  with  power  levels  of  1  to 
1000  watts.  The  SWR  meter  employs  a  30- 
dB  directional  coupler  for  improved  accuracy 
at  low  SWR  levels  Modulation  level  *s  mea¬ 
sured  by  a  full-wave  Circuit  which  functions 
over  the  full  modulation  wave  form  The  unit 
also  features  a  built-in  battery  check  circuit 
and  automatic  shut-off 

emeu  NO  9!  «  rffl!  CAflD 


HEGEMEN  PRE-PREAMP 

Hegemen  Input  Probe  (HIP)  is  a  low-noise, 
wide-band  preamplifier  designed  to  mount 
next  to  a  phonograph  or  tape  deck  HtP  is 
said  to  provide  an  audible  increase  in 
high-frequency  detail,  dynamic  range,  dimen- 


New  Literature 


CB  ACCESSORIES  CATALOG 

The  Magitran  Co  offers  an  8-page  catalog  of 
its  line  of  citizens  band  radio  accessories,  In¬ 
cluded  in  the  listing  are  anti-theft  alarm  sys¬ 
tems.  an  antenna  matcher,  power  Supply, 
power  regulator-booster,  receive  signal 
booster/attenuator,  remote/PA  speakers, 
and  a  radio  check  monitor.  Each  piece  ol 
equipment  is  Illustrated  and  technical  specifi¬ 
cations  are  provided  Address:  The  Magitran 
Co,,  311  E  Park  SL,  Moonachie,  NJ  07074 

KBS  SMOKE  DETECTOR  PAMPHLET 

The  Commerce  Department's  National  Bu¬ 
reau  ol  Standards  is  offering  a  guide  to 
homeowners  who  are  interested  in  purchas¬ 
ing  a  smoke  detector  Tilted  "Smoke  Defec¬ 
tors  ,  What  They  Are  and  How  They 
Work, 1  the  pamphlet  describes  the  two  types 
of  smoke  delectors;  ionization  chamber  and 
photoelectric,  and  answers  questions  mosl 
commonly  asked  about  selection  and  place¬ 
ment  of  the  detectors  in  the  home.  Address 
Detectors Consumer  Information  Center, 
Pueblo,  CO  20234 


Model  M6  is  one  of  a  new  group  of  speaker 
systems  called  PhaseMatrix  ™  introduced 
by  Audioanafyst,  Inc  It  is  an  8-ohm  system 
that  has  a  specified  frequency  response  of  30 
to  20rGOO  Hz  t3  dB  and  a  maximum  power 
handling  capability  ol  150  watts.  Minimum 
driving  power  is  rated  at  15  watts.  The  three- 
way  speaker  system  has  crossovers  at  700 
and  2000  Hz.  ft  uses  a  10"  (25,4-cm)  woofer. 


4'T  (1  L4*cm)  midrange  driver,  and  1"  (2.54- 
cm)  tweeter  The  system  is  housed  in  a  lac¬ 
quer-finished  walnut- veneer  cabinet  that 
measures  24W  *  13W  x  ITU"  (6 V 9  x 
34.9  x  30  cm)  and  weighs  47  lb  (21,3  kg) 
Behind  the  removable  black  fabric  grille  are 
(hree- posit  ion  midrange  and  high-frequency 
controls  that  provide  nine  different  contour 
setting  combinations. 

trni  NO  VI  oh  FHEI  imoavAnoN  f>au 


sionat  perspective  and  a  reduction  in  record 
surface  noise  It  works  directly  from  either  a 
tapehead  or  phonograph  cartridge  and  is  bat¬ 
tery-powered  to  avoid  hum  pickup  Technical 
specifications  include  frequency  response  of 
2  Hz  to  350  kHz  ±  t  dBr  0  1  %  harmonic  distor¬ 
tion,  60  dB  channel  separation.  Dimensions: 
6'  x  2W  >  mHh  (15,5  *  6  5  >  3  7  cm),  (bat¬ 
tery  pack)  5^"  x  5r<  -  m*(14  *  12.5  *  3,6 
cm},  SI  35. 

OflCti  NO  m  Oh  fflEfc  I^FORMAUOtf  OtfO 


AVANTI  CB BASE  ANTENNA 

The  new  Saturn  antenna  by  Avanti  Research 
and  Development,  Inc  »s  an  omnidirectional 
base  station  antenna  with  switchable  hori¬ 
zontal  or  vertical  polarization.  Overall  height 
is  22'  (67  m),  radiate  measure  9'  (2-7-m). 
and  the  antenna  weighs  25  1b  ( 1 1 ,3  kg).  The 
Model  AV-501  switchbox  for  remote  polariza¬ 
tion  selection  is  included 

£IA£U  NO  *.CC  Oh  f-fitt  'NHDHWAT 


CORRECTION 

In  the  September  issue,  the  price  of  the 
McKay  Dymek  DFT22  Receiver  was  incor¬ 
rectly  given  as  S29001  It  should  have  been 
$995 


REPLACEMENT  ANTENNAS  CATALOG 

Rusself  Industries  has  a  six-page  brochure  il¬ 
lustrating  its  line  of  Rubber  Duckie  antenna 
replacements  tor  2-way  communications  and 
scanner  applications*  Categories  include  citi¬ 
zens  band,  ubf,  vhf,  ham  and  business  band 
radios,  and  waikie  talkies.  Address:  Russet) 
Industries,  3069  Lawson  Blvd.,  Oceanside. 
NY  11572. 

CHROME  TAPE  PAPER 

A  report  on  chromium  dioxide  cassette  tape. 
The  Advent  Chrome  Paper,"  is  available 
from  Advent  Corp,  It  discusses  chromium  di¬ 
oxide  tape,  which  was  introduced  in  1970, 
and  comperes  if  to  other  iron-oxide  cassettes 
on  the  market.  Address:  Advent  Corp,,  195 
Albany  St.,  Cambridge,  MA02139 

SMALL-COMPUTER  CATALOG 

A  22-page  Small  Computer  Catalog  by 
Processor  Technology  describes  the  compa¬ 
ny's  line  of  computers,  computer  systems, 
personality  modules,  software,  memories, 
disk  storage,  interfaces  and  peripherals.  Per¬ 
formance  and  application  information  *s  pro¬ 
vided,  with  charts  and  illustrations,  Address 
Processor  Technology  Corp,.  6200  Hollis  St,. 
Emeryville.  CA  94606, 
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Go  after 
tlie  l>cst 
off  every  tiling;. 


Don’t  settle  for  less.  Especially  when  it  comes  to 
electronics  training . . .  because  everything  else  in  yonr  life 
may  depend  on  it.  That’s  why  you  ought  to  pick  CIE* 


IB 
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W  ouVj;  probablv  acl- 
A  vcrtfoc  men  to  frcim  other 
iiccti*oiue^  ^iehoob.  Maybe  you 
think  tlievVe  all  Uie  §mne4 
They’re  not! 

CIE  is  Uie  lanfe^l  imlepeit- 
Uent  home  study  school  in  the 
world  that  specializes  e.\elu- 
sively  in  electronieji. 

Meet  the  Electronics 
Specialist#. 

When  you  pick  an  electronics 
school,  you're  getting  ready  to  invest 
some  time  and  money.  And  your 
whole  future  depends  on  the  educa¬ 
tion  you  get  In  return. 

That4  a  why  it  makes  so  much 
sense  to  go  with  number  one  . . .  with 
the  specialists . . .  with  CTE! 

There’s  no  such  thing  as 
bargain  education. 

If  you  talked  with  some  of  our 
graduates,  chances  are  you  Vi  find  a 
lot  of  them  shopped  around  for  their 
training,  Xoi  for  the  lowest  priced 
but  for  the  best.  They  pretty  much 
knew  what  was  available  when  they 
picked  CIE  as  number  one. 

We  don't  promise  you  die  moon. 
We  do  promise  you  a  proven  way  to 
build  valuable  career  skills.  The  CIE 
faculty  and  staff  arc  dedicated  to 
that.  When  you  graduate,  your  di¬ 
ploma  shows  employers  you  know 
what  you're  about.  Today,  it's  pretty 
hard  to  put  a  price  on  that. 

Because  we’re  special¬ 
ists,  we  have  to  stay 
ahead. 

At  CIE,  we've  got  a  posit  Ion  of 
leadership  to  maintain.  Here  arc 
some  of  the  ways  wc  hang  onto  it , , . 

Our  step- by- step  learning 
includes  “hands-on*’ 
training. 

At  CIE,  we  believe  theory  is 
important.  And  our  famous 
Auto-Programmed1*  Lessons  teach 
you  the  principles  In  logical  steps. 

But  professionals  need  more 
than  theory.  That's  why  some  of  our 
courses  train  you  to  use  tools  of  the 
trade  like  a  5  MHz  trigge  red-sweep* 
solid-state  oscilloscope  you  build 
yourself  —  and  use  to  practice  trouble¬ 
shooting,  Ora  beauty  of  a  19-inch 
diagonal  Zenith  solid-state  color  TV 
you  use  to  perform  actual  service 
operations. 

Our  specialists  offer  you 
personal  attention. 

Sometimes,  you  may  even  have 
a  question  about  a  specific  lesson. 
Fine.  Write  it  down  and  mail  it  Ln. 

Our  experts  veil!  answer  you 
promptly  in  writing.  You  may  even 
get  the  specialized  knowledge  of  all 
the  CIE  specialists.  And  the  answer 
you  get  becomes  a  part  of  your  per¬ 
manent  reference  file.  You  may  find 
this  even  better  than  having  a  class¬ 
room  teacher. 


Pick  the  pace  that’s  right 
fur  you. 

CIE  understands  people  need 
to  learn  at  their  own  pace.  There's  no 
pressure  to  keep  up . . .  no  slow 
learners  hold  you  hack.  I  f  you're  a 
beginner,  you  start  with  die  basics. 
If  you  already  know  some  elec¬ 
tronics,  you  move  ahead  to  your 
own  level. 

Enjoy  the  promptness  of 
CIE’s  “same  day”  grading 
cvele* 

When  we  receive  your  lesson 
before  noon  Monday  through  Satur¬ 
day,  we  grade  it  and  mail  it  back  - 
the  same  day  You  find  out  quickly 
how  well  you're  doing! 

CIE  can  prepare  you  for 
your  FCC  License* 

For  sonic  electronics  jobs,  you 
must  have  vour  FCC  License,  For 
others,  employers  often  consider  it  a 
mark  in  your  favor.  Either  way,  its 
govenunent-certlfied  proof  of  your 
specific  knowledge  and  skills! 


More  than  half  of  C  IE's  courses 
prepare  you  to  pass  the  government- 
administered  exam.  In  continuing 
si i  rve y s .  n e  arty  4  on t  of  5  CIE  grad u - 
ales  who  take  the  exam  get  their 
Licenses! 

For  professionals  only. 

CIE  training  is  not  for  the  hobby¬ 
ist.  Ids  for  people  who  arc  willing  to 
roll  up  their  sleeves  and  go  to  work 
...  to  build  a  career.  Hie  work  can  be 
hard,  sure.  But  the  benefits  are 
worth  it. 

Send  for  more  details 
and  a  FREE  school 
catalog. 

Mail  the  card  today.  I  fit's  gone, 
cut  mil  a iid  mail  the  coupon.  You'll 
gel  a  FREE  school  catalog  phis  com¬ 
plete  Information  on  independent 
home  study.  For  your  convenience, 
we  11  t  ry  to  have  a  CIE  representa¬ 
tive  contact  you  to  answer  any  ques¬ 
tions  you  may  have. 

Mail  the  card  or  the  coupon  or 
write  CIE  ( mentioning  name  and 
r l a i e  of  th is  m agaz ine  j at;  1 7 76  E ast 
17th  Street,  Cleveland,  Ohio  441 14. 


Pm  tents  shown  tm  TV  and  oscilloscope  screens  arc  simulated, 
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Cleveland  Institute  of  Electronics,  Inc* 

17 7 S  Ease:  17th  Screee  Cfeverand,  Ohio  -a *3 11*4 

Accr«4<t«d  Member  Nalion*!  Home  Study  CouitctJ 


□  YES...  I  warn  die  best  of  everything!  Send  me  my  FREE  CIE  school 
catalog  —  including  details  about  trouble  shoo  ting  courses  -  plus  my  FREE  package 
of  home  st  mi  v  in  format  1<  >n.  PE-44 

Print  Xante _ . _  _ 


AddiEHS- 

City, _ 

Slate _ 


Apt. 


Age  I  fm  n  e  t  a  re  a  et  w  ie ) 

Check  box  for  G.  L  Bill  iufornuu ion;  Ve te ran 


Active  Du  tv 


MAIL  TODAYS 
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THE  BIG  JUNE  TRIAL  BALLOON 


Well  it's  come  and  gone — another 
June  Consumer  Electronics  Show 
in  Chicago  This  year  s  JCES  was 
marked  by  two  developments  of  note 
The  first  was  a  concession  on  the  part  of 
show  management  to  the  demands  of 
audio  exhibitors  for  listening  facilities 
Several  floors  of  meeting  rooms  in  the 
McCormick  Inn  (across  the  street  from 
the  McCormick  Place  convention  center 
that  formerly  hosted  the  entire  show) 
were  made  available,  thus  greatly  ex¬ 
panding  the  scope  and  sprawl  of  the  af¬ 
fair.  Second,  in  what  almost  seemed  a 
counter -concession,  a  number  of  promi¬ 
nent  very-high-end  audio  manufacturers 
let!  their  aeries  in  the  renegade  Bis¬ 
marck  Hotel  (one  of  the  few  large  hotels 
not  affiliated  with  the  show)  and  moved 
their  exhibits  closer  to  or  actually  into 
CES  territory,  (Not  that  this  ’sank"  the 
Bismarck ;  the  vacancies  were  promptly 
usurped  by  a  whole  new  generation  of 
little  companies  looking  to  make  their 
marks.) 

Both  developments  dramatize  the 
new  importance  of  audio— and,  recently, 
high-end  audio — to  the  shows  well¬ 
being.  More  than  ever,  high-end  was  the 
big  game  at  JCES,  and  almost  every¬ 
body  played 

The  Heavy  Hitters.  If  pure  power 
grabs  you.  you  will  not  be  immune  to  Ihe 
Marantz  Model  2500.  the  show  s  most 
powerful  receiver,  with  a  continuous 
(FTC)  rating  of  250  watts  per  channel 
This  receiver  also  re-introduces  Mar¬ 
antz  s  small  front-panel  scope,  a  popular 
feature  on  previous  deluxe  models  from 
the  company  The  continuous-power 
rating  of  Hitachi's  SB-2004  receiver  is  a 
"mere1'  200  watts  per  channel.  How¬ 
ever.  since  the  amplifier  section  oper¬ 
ates  in  Hitachi's  novel  Class  G.  it  is  said 
to  be  entitled  to  a  short-term  ("music 
power."  if  you  will)  rating  of  400  watts 
per  channel  Several  other  receiver 
manufacturers  are  now  crowding  the 
200- watt  mark,  such  as  Technics  by  Pa- 


By  Ralph  Hodges 


nasonic  (with  165  watts)  and  Nikko(175 
watts). 

Where  does  this  power  escalation  put 
separate  basic  amplifiers9  Well,  you  can 
get  up  to  500  watls  per  channel  with  the 
Rotet  RB-5000  This  product,  incor¬ 
porating  enough  transformer  iron  to 
pose  a  serious  threat  to  any  sidewalk  on 
which  it  may  be  dropped,  has  a  glorious 
brutality  to  its  appearance  that  devotees 
of  high  power  will  appreciate  on  sight 

Many  of  the  olher  major  manufactur¬ 
ers  now  seem  inclined  to  eschew  brute 
force  for  its  own  sake  and  adopt  the  pu¬ 
rist'  attitude  that  characterizes  the  audi¬ 
ophile-oriented  smaller  companies.  Pio¬ 
neer.  for  example,  which  retains  its  cre¬ 
dentials  in  the  high-power  club  (its  new 
SPEC  4  power  amplifier  is  rated  at  150 
watts  per  channel),  has  chosen  to  lead 
this  year  with  the  M-22  Class-A  power 
amplifier  ($650)  at  30  watts  per  channel 
Onkyo's  outlook  on  high-end  equipment 
is  similarly  conservative,  as  exemplified 
by  ihe  P-303  preamplifier  and  M-505 
power  amplifier  introduced  earlier  this 
year.  Nikko  established  itself  as  a  leader 
in  Class-A  power  amplifiers  some  time 
ago  This  year  the  company  presents 
the  Alpha  V  stereo  power  amplifier,  fea¬ 
turing  a  healthy  100  watts  per  channel 
and  a  healthier  price  of  $3,000 

Meantime.  integrated  amplifiers 
evolve  in  their  own  fascinating  ways 
Kenwood  believes  in  isolated  power 
supplies,  and  the  new  90-watt-per-chan- 
net  KA-9100  has  three  one  for  each  out¬ 
put  section  and  a  third  for  the  preamplifi¬ 
er  Sansui  believes  in  wide  bandwidth — 
not  necessarily  for  the  preamplifier  sec¬ 
tion.  where  it  may  cause  trouble,  but  cer¬ 
tainly  for  the  power-outpul  stages  The 
AU-717  ($450)  and  AU-517  ($370)  pur¬ 
sue  this  philosophy 

The  Innovators.  Soundcraftsmen’s 
major  contribution  to  Ihe  show  was  a 
claim  for  a  new  mode  of  amplifier  opera¬ 
tion .  "Class  H  7  Like  Class  G,  Class  H 
employs  two  power-supply  voltages  for 


the  output  stage,  the  lower  voltage  being 
active  most  of  the  time  and  the  higher 
voltage  coming  into  use  only  on  large 
waveform  peaks  But  Class  H  dispenses 
with  Class  G’s  two  sets  of  output  transis¬ 
tors  and  simply  switches  the  supply  volt¬ 
ages  fed  to  one  set  As  in  Class  G,  the 
object  is  to  keep  the  output  stage  in  the 
most  efficient  mode  of  operation  possi¬ 
ble.  no  matter  what  power  level  is  being 
delivered  to  Ihe  toad  Soundcraftsmen  s 
initial  Class- H  offerings  are  the  MA5Q02 
power  amplifier  at  250  watts  per  chan¬ 
nel.  and  a  smaller  Class-H  power  am¬ 
plifier,  the  EA5003.  with  a  built-in  oc¬ 
tave-band  equalizer 

In  the  DL-2,  Crown  introduces  Ihe 
preamplifier  it  says  it  has  always  wanted 
to  build.  It  is  m  three  pieces:  a  power 
supply,  a  phono-preamplifier  module  de¬ 
signed  to  be  located  dose  to  the  record 
player  ,  and  a  "switching  module '  (the 
Dt-2  itself)  This  sports  a  complex-look¬ 
ing  panel,  with  digital  readouts  of  gain 
settings  and  a  forest  of  controls.  But  in¬ 
side,  all  is  said  to  be  simplicity  ilself.  with 
none  of  the  special  control  functions 
allowed  to  intrude  on  the  signal  path  un¬ 
less  enabled"  by  means  of  digital 
switching  circuitry  that  operates  high- 
quality  relays. 

A  digital-readout  frequency-synthe- 
syzing  tuner  is  built  in  to  the  Setton 
RCS-X-1000  preampfifier/contro!  cen¬ 
ter  The  unit  has  throttle-tike  controls  for 
gain  and  LED  indicators  for  virtually  ev¬ 
erything,  For  remote  control  use,  much 
of  its  circuitry  ts  contained  in  a  separate 
"black-box' '  module  with  generously 
long  cable  connection . 

A  tittle  outboard  air  compressor  is  the 
key  feature  in  the  Infinity  Black  Widow 
"Air-Table  7  The  Compressor  floats  Ihe 
belt-driven  platter  on  a  compressed-air 
"bearing," 

The  Ela  bora  tors.  While  we  re  on  the 

subject  of  turntables,  you  may  recall 
ADC's  digitally  controlled  Accutrac 
4000  This  year  brings  a  changer  ver¬ 
sion,  the  Accutrac  +6,  with  the  likable 
ability  to  return  any  records  that  have 
been  dropped’  to  the  platter  (  gently 
escorted "  is  a  more  accurate  expression 
in  this  case)  back  up  to  the  spindle-sup¬ 
ported  stack  for  another  go-round  This 
is  accomplished  by  punching  appropri¬ 
ate  buttons  on  the  control  panel  (or  on 
an  ultrasonic  remote  controller),  and  the 
Accutrac  +6  retains  all  Ihe  other  auto¬ 
matic  programmable  features  of  the 
4000 

In  its  MT-6225.  Fisher  has  developed 
a  new  configuration  for  a  direct-drive 
turntable  motor  Its  drive  signal  is  de- 
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Better  records  are  the  result 
of  better  playback  pick-ups 


>  Stanton  Magnetics,  Inc.,  1977 


Scanning  Electron  Beam  Microscope  pftoto  of  Slereohedron  Stylus; 
2000  limes  magnification.  Brackets  point  out  wider  contact  area. 


Enter  the  New  Professional 
Calibration  Standard,Stanton's  881S 


Mike  PerTse  of  the  lamous  Ma&ronng  Lad  in  Los  Angeles 
says:  “While  maintaining  the  Calibration  Standard,  the  88 IS 
sets  new  levels  for  tracking  and  high  frequency  response.  Itrs 
an  audible  improvement,  We  use  the  881 S  exclusively  for 
calibration  and  evaluation  in  our  operation” 


The  recording  engineer  can  only  produce  a  product  as  good  as  his 
ability  to  analyze  it.  Such  analysis  is  best  accomplished  through  the  use 
of  a  playback  pick-up.  Hence,  better  records  are  the  result  of  better 
playback  pick-up.  Naturally,  a  calibrated  pick-up  is  essential. 

There  is  an  additional  dimension  to  Stanton’s  new  Professional  Cal¬ 
ibration  Standard  cartridges.  They  are  designed  for  maximum  record 
protection.  This  requires  a  brand  new  tip  shape,  the  Stereohedron*. 
which  was  developed  not  only  for  better  sound  characteristics  but  also 
the  gentlest  possible  treatment  of  the  record  groove.  This  cartridge  pos¬ 
sesses  a  revolutionary  new  magnet  made  of  an  exotic  rare  earth  com¬ 
pound  which,  because  of  its  enormous  power, is 
far  smaller  than  ordinary  magnets. 

Stanton  guarantees  each  881 S  to  meet  the 
specifications  within  exacting  limits.  The  most 
meaningful  warranty  possible,  individual  calibra¬ 
tion  test  results,  come  packed  with  each  unit. 

Whether  your  usage  involves  recording,  broad¬ 
casting  or  home  entertainment,  your  choice  1 
should  be  the  choice  of  the  professionals ...  the 
STANTON  881 S.  0 1  tlNTOn 


For  further  information  write  to  Stanton  Magnetics,  Terminal  Drive,  Plainvie w,  New  York  11803 


Thla  new  Stanton  advertisement  will  appear  In  major  consumer  publications. 
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ALTAIR  COMPUTER  CENTERS 


TUCSON.  AZ  B5711 
4941  East  29th  St 
[6021-74  B-7  363 
BERKELEY,  CA  94710 
1044  university  Ave 
(4151-845-5300 
SANTA  MONICA,  CA904CH 
630  Broadway 
(2131-451-0713 
DENVER,  CO  B0211 
2639  W  44th  Ave. 

(3031-458-5444 

ATLANTA.  GA  30305 

3330  Piedmont  Road 

(4041-231-1691 

PARK  RIDGE,  IL  60048 

5i7  Talcott  Road 

(3121-823-2386 

ANN  ARBOR.  Ml  48104 

310  East  Washington  Street 

(31 3 1-995-761 6 

MADISON  HEIGHTS,  Ml  46071 

505-507  West  11  Mile  SI 

(3131-545*2225 

EAGAN.  MN  55122 

3928  Beau  O' Rue  Drive 

(612M52-25G7 

SUOUIS,  MO  63130 
9123*25  Page  Blvd 
£3141-427-6116 
DAYTON.  OH  45414 
5252  Norm  Dixie  Drive 
C513)-274-1149 
TULSA.  OK  74135 
no  Tire  Annex 
5345  East  Forty  First  St, 

(9 18  J-664 -4  5  64 
BEAVERTON,  OR  97005 
8105  sw  Nimbus  Ave. 
(503^644-2314 
LINCOLN,  m  68503 
611  N  27th  St  Suites 
<40 2)- 4  74 -280Q 
CHARLOTTE,  N.C  28205 
1808  E  independence  Blvo 
<7041-334*0242 
ALBUQUERQUE  NM  87110 
3120  San  Mateo  isle 
(505J-88 3-8202,  803-8263 
ALBANY,  NY  12211 
269  Osborne  Road 
(518M59-614G 
NEW  YORK,  NY  10018 
55  West  39th  Street 
T212H22M404 

DALLAS,  TX  75234 

3208  Bel tHne  Road,  Suite  206 

(214F24V4088  Metro  -  263-7638 

HOUSTON.  TX  77036 

7302  Harwm  Drive.  Suite  206 

(7I3E78O-8901 

RICHMOND,  VA  23230 

4503  west  Bread  St 

<004 >-355-577  3 

SPRINGFIELD,  VA  22150 
6605 A  BacKlIcK  Road 
(703J-569-1I10 
CHARLiSTON,  w.VA.  25301 
Municipal  Parking  Building 
Suite  5 

(304  >-34  5- 1360 


Kenwood's  KA-9100  Integrated  DC  Stereo  Model  €-939  Cassette  Deck  from 
Amplifier  has  three  Dual  has  automatic  reversing  in 

separate  power  supplies.  both  recording  and  playback. 


rived  from  a  120-pole  rotor  (pan  of  the 
platter)  which  ampiitude-modulates  a 
60-kHz  oscillator  signal  that  passes 
through  sensing  coils  in  close  proximity 
to  the  rotor.  The  back-EMF  irom  the  mo¬ 
tor  itself  is  routed  through  the  motional- 
feedback  circuit,  where  it  is  compared 
with  a  stable  dc  reference  voltage. 

I'm  personally  glad  to  note  some  new 
developments  in  tonearms.  prominent 
among  which  is  the  Technics  EPA-100, 
ottered  on  the  new  SL-1000  Mark  II  di¬ 
rect-drive  turntable  The  EPA-100  is  a 
damped  arm  designed  to  accommodate 
itself  to  almost  any  cartridge  The  arm 
has  "dynamic  damping"  which  not  only 
dulls  arm /cartridge  resonance,  but  ad¬ 
justs  to  match  cartridge  compliance. 
Very-low-mass  arms  continue  to  ap¬ 
pear.  the  fates?  being  the  LMF  from 
ADC,  ottered  with  and  without  detach* 
able  headshells-  The  LMF  has  a  lapered 
carbon-fiber  shaft  and  an  appearance  of 
high  precision. 

Dual  s  Model  C-939  cassette  deck  of¬ 
fers  automatic  reversing  in  both  record¬ 
ing  and  playback,  and  it  introduces  the 
erase  head  as  a  tape -editing  feature.  A 
unique  control  admits  continuously  vari¬ 
able  erase  current  to  the  head,  where  it 
can  be  used  to  create  fade-outs,  fade- 
ins.  or  total  obliteration  of  a  previously 
recorded  signal. 

The  Upstart*.  With  so  many  pursuing 
the  serious-audiophile  segment  of  the 
market,  where  does  that  leave  the  de¬ 
votedly  audiophile-oriented  companies? 
More  rarefied  than  ever.  Threshold, 
which  in  its  short  history  has  established 


itself  as  one  of  the  country  's  most  promi¬ 
nent  manufacturers  of  Glass -A  power 
amplifiers,  introduced  this  year  a  pream¬ 
plifier,  the  NS  10,  with  a  response  that 
extends  to  5  MHz.  The  Van  Afstine  Mod¬ 
el  One  preamplifier  handily  matched  this 
feat  by  playing  a  color  TV  set  through  its 
circuits.  While  you  recover  from  the 
shock  of  these  revelations ,  you  might 
want  to  contemplate  the  limited-band¬ 
width  school  of  preamplifier  design.  The 
Apt  Corporation's  Holman  Preamplifier 
will  have  nothing  to  do  with  ultrasonic  or 
infrasonic  signals,  Tom  Holmans  argu* 
ments  for  eliminating  out-of-band  mfor- 
mation  are  sophisticated  and  persua¬ 
sive.  Some  would  call  his  preamplifier 
radical  for  its  inclusion  of  tone  controls 
and  other  amenities  lhal  have  been  rap¬ 
idly  disappearing  from  such  products 
Vacuum  tubes,  until  recently  so  be¬ 
loved  by  the  audiophile  "fringe"  for  their 
alleged  sonic  superiority,  are  gradually 
passing  away  as  more  and  more  design¬ 
ers  work  out  transistorized  circuits  that 
can  suit  their  purposes  But  the  end  of 
tubes  is  not  here  yet,  as  witness  the  re¬ 
markable  Audionics  BA- 150  power  am¬ 
plifier  with  a  transistorized  front  end  and 
tube  output  stages.  The  chunky  unit  is 
rated  at  200  watts  per  channel,  which  is 
very  substantial  As  for  heat  and  its  per¬ 
nicious  effect  on  tube  life,  this  has  been 
thwarted  by  "floating"  bias  and  operat¬ 
ing  voltages  that  are  under  the  benign 
governance  of  high-speed  digital  control 
circuifry  I  expect  this  amplifier  was  a  lot 
of  fun  to  design. 

The  Indefatigables,  The  untiring 
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Powerful  in  computing  muscle,  yet 
small  in  physical  size,  the  Altair^SBOb  offers  many 
special  features  at  an  affordable  price.  Based 
on  the  6800  microprocessor,  the  680b  comes  with  IK 
of  static  RAM,  Serial  I/O  port.  PROM  monitor  and 
provisions  for  IK  of  PROM  as  standard  components. 
It’s  good  thinking,  when  you're  interested  in  making  a 
modest  investment  on  a  highly  reliable  computer, 
to  consider  the  Altair  680b, 
Our  PROM  monitor  eliminates  the  necessity  for  toggling 
Front  panel  switches  to  load 
bootstraps  or  manipulate 
memory  contents.  Only  a 
terminal  and  programming 
language  are  required  for 
complete  system  operation, 

Wiih  Altair  System  software  — 

Altair  680  BASIC,  assembler 
and  text  editor— you  may 
begin  problem  solving 
immediately  with  ease. 

By  adding  the  680b-MB 
Expander  card,  many  options 
are  currently  available: 

*16 K  Static  Memory  Board- 
Increase  your  system  memory 
with  16K  bytes  of  fast  access 
(215  ns),  low  power  (5  watts 
per  board)  static  RAM,  680 
BASIC  and  assembler/text 


editor  are  included  free  with  purchase, 

“Process  Control  Interface— A  PC  card  that  uses  optically 
isolated  inputs  and  relay  outputs  that  transmit  sensory 
information  to  and  control  signals  from  the  computer  A 
diverse  world  of  control  applications  is  opened  up  with 
the  Altair  680b-PG. 

"Universal  input/Output  Board  — If  your  I/O  needs  exceed 
the  serial  port  already  on  the  main  board,  augment  your 
I/O  channels  with  the  68Qb-UI/0,  By  implementing  the 
optional  serial  portend  two  parallel  ports,  you  can  simul¬ 
taneously  interface  to  four 
terminals. 

"fNew  Addition  — Kansas  City 
Audio  Cassette  Interface  — 
Use  the  6SGb-KCACR  to  inter¬ 
face  your  Altair  680b  with  an 
audio  cassette  recorder  for 
inexpensive  mass  storage  of 
programming  languages,  pro¬ 
grams  and  data. 

Available  in  either  full  front 
panel  or  turnkey  models,  the 
Altair  680b  presents  many 
computing  capabilities  at  a 
low  cost— without  skimping 
on  performance.  See  it  today 
at  your  local  Altair  Computer 
Center  or  contact  the  factory 
for  further  details. 


Good  Thinking. 


CfldE  H0  W  W  FREE  WfflUtfTCOti  CARD 


2450  Alamo  S.E.  Albuquerque*  Mew  Mexico  87106 

dealer  inquiries  invited. 


The  Aecutrac  +6  Turntable  has 
the  automatic  programmable 
features  of  its  predecessor, 
the  4000,  and  also  can  be 
set  to  return  a  record  to  the 
stack  on  top  of  the  spindle. 


A  digital-readout 
frequency-synthesyzing 
tuner  is  built  in  to  the 
Scrtton  RCS-X-1000 
preamplifier/control  center. 


Crown's  DL-2  preamplifier  has  a 
switching  module"  with  all  of 
the  controls  and  a  phono-preamp 
module  (right)  to  be  located 
close  to  the  record  player. 


search  for  perfection  in  phono  cartridges 
continues,  and  you  can  now  pay  $325 
for  a  Satin  moving-coil  cartridge  with 
Shibata  stylus  and  beryllium  cantilever 
The  Satin  cartridges  remain  the  only 
moving-coil  designs  with  user- replace¬ 
able  styli,  and  among  the  tew  such  de¬ 
signs  with  output  sufficient  to  drive  mosl 
phono  preamplifiers  without  assistance 
from  a  transformer  or  intermediate  gain 
stage  So  far  as  I  know.  Satin  com¬ 
mands  the  top  price  point  in  phono  car¬ 
tridges  today,  but  others  are  nol  too  far 
behind.  The  Model  921 OSG  from  RAM 
Audio  Systems,  a  strain-gauge  pickup  is 
$300  with  the  necessary  external  power 
supply  The  Micro-Acoustic  530-mp  is 
S200  And  the  Stanton  88 1 S  is  SI  50 
Nor  is  there  a  lack  of  associated 
equipment  for  these  new  cartridges  The 
precision  phono  preamplifier  for  moving- 
coil  and  other  pickups  is  now  an  estab¬ 
lished  product  The  Aeeuphase  C-220 
Stereo  Oise  Equalizer  is  designed  to 
load  and  equalize  any  cartridge  proper¬ 
ly,  supply  gain  that  is  immaculate  in 
terms  of  noise  and  distortion,  and  bal¬ 


ance  the  outputs  of  the  two  channels 
A&E  Technical  Research  offers  a  similar 
product,  with  elaborations  that  include  a 
front-panel  meter  lo  read  levels 

A  year  ago  the  manufacturers  of  the 
new  sub  woofers  were  speaking  out 
loudly  for  attenkon,  Since  then  several 
prophets  have  asked  the  question 
With  a  good  sub-woofec  who  needs  a 
woofer9"  And  it  s  proved  to  be  a  good 
question  Audio  enthusiasts  around  the 
country  have  been  combining  the  phe¬ 
nomenally  good  (but  bass-lacking)  mini- 
speakers  from  ADS,  Braun,  and  Visonik, 
among  others,  with  sub-woofers  from 
Janis,  Dahfquist.  etc  .  to  produce  full- 
range  biamplified  speaker  systems  for 
the  home.  They  often  sound  as  good  as 
the  best  while  costing  little  more  than  the 
mediocre  Janis  has  even  devised  an 
accessory  to  facilitate  this — a  stereo 
electronic  crossover  combined  with  a 
single-channel,  70-watt  amplifier  for  the 
woofer  The  phase  relationship  between 
the  low-  and  high-frequency  signals  is 
continuously  variable. 

This  year  s  new  wave  sn  four-channel 


sound  will  come  from  the  Tate  SG  de¬ 
coder.  now  finally  completed  and  encap¬ 
sulated  in  three  integrated  circuits.  The 
decoder  boasts  remarkable  specifica¬ 
tions.  and  the  demonstration  t  heard  left 
little  doubt  in  my  mind  that  many  of  the 
claims  made  for  it  are  justified  The  Tate 
people  intend  to  offer  the  decoder  to  am¬ 
plifier  and  receiver  manufacturers 
among  which  licensees  are  now  being 
gathered  (Audionics  has  already  an¬ 
nounced  its  Tale  decoder ) 

The  End-  The  end,  obviously,  is  not  yet 
in  sight  More  than  anything  else,  this 
year  s  JCES  was  erected  on  shaky  foun¬ 
dations  laid  down  some  years  ago  that 
have  become  much  firmer  in  the  inter 
vening  period  The  serious  audiophile  is 
once  more  at  the  top  of  the  heap  and 
his  requirements  are  being  elaborate¬ 
ly  “-even  extravagantly — catered  to  In 
commg  months  this  should  lead  to  a  vast 
proliferation  of  products  that  are  claimed 
to  sound  good  Ultimately .  with  luck,  it 
will  result  in  a  whole  community  ol  prod¬ 
ucts  that  sound  better  T  O 
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CIRCLE  HO  M  ON  FREE  INFORMATION  CARO 


Para  -  Power 

(Parametric  Equalizers  by  SAE) 


SAE  has  long  been  involved  in  the  field  of 
tone  equalization.  From  our  pioneering 
efforts  in  variable  turn  over  tone  controls  to 
our  more  recent  advancements  in  graphic 
equalizers,  we  have  continually  searched  for 
and  developed  more  flexible  and  responsive 
tone  networks.  From  these  efforts  comes 
a  new  powerful  tool  in  tone  equalization  — 
the  Parametric  Equalizer.  Now  you  have 
the  power  of  precise  control. 

Our  2800  Dual  Four-Band  and  1800  Dual 
Two-Band  Parametrics  offer  you  controls 
that  not  only  cut  and  boost,  but  also  vary  the 
bandwidth  and  tune  the  center  frequency 
of  any  segment  of  the  audio  range. 


With  this  unique  flexibility,  any  problem 
can  be  overcome  precisely,  and  any  effect 
created  precisely. 

With  either  of  these  equalizers,  you  have  the 
power  to  correct  any  listening  environment 
or  overcome  any  listening  problems  that 
you  are  faced  with.  Whether  you  need  a 
third  octave  notch  filter,  tailored  bandwidth 
to  resurrect  a  vocalist,  or  a  tailored  cut  to 
bury  an  overbearing  bass,  the  control 
flexibility  of  Parametric  Equalizers  can  fill 
these  needs  and  many  more.  And  of  course, 
as  with  all  SAE  products,  they  offer  the 
highest  in  sonic  performance  and  quality 
of  construction. 
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only  by 


Scientific  Audio  Electronics,  Inc. 


P.O.  Box  60271  Terminal  Annex,  Los  Angeles,  CA  90060 


ORDER  NOW-GET  THESE  BONUS  SAVINGS! 

GET  THIS 
WELLER 
SOLDERING 
IRON  y 
worth  / 


WITH  YOUR  ORDER 
A  40-walt 

P95  iron  tor  easy 
Vltbuildirte 


Learn  electronics  easier... 

with  HEATHKIT 


MONEY-BACK 

GUARANTEE 


Unique  Heathkit  Electronics  Courses  are 
designed  to  provide  you  with  a  complete 
overview  of  basic  and  advanced  electronics, 
You  learn  at  your  own  pace,  without 
pressure  or  deadlines,  and  all  material  is 
presented  in  a  clear,  logical,  step-by- 
step  fashion.  It’s  the  ideal,  effective  way 
to  learn  about  electronics  if  you're  a 
beginner,  or  to  "brush  up"  on  the 
latest  techniques  and  theory. 


We*re  so  confident  you  will 
enjoy  and  benefit  from  these 
five  courses,  that  if  for  any 
reason  you  are  dissatisfied, 
we  will  refund  the  full  pur¬ 
chase  price  of  the 
course  text  material. 


(less  trainer) 


Thousands  of  people  just  like  you  have  already  learned  electronics  the 
easy  Heathkit  way  —  and  you  can,  too.  The  secret  is  our  efficient  approach 
to  self-learning  with_easy,  step-by-step  “programmed'1  instructions;  audio 
records  to  introduce  and  reinforce  key  concepts;  self-evaluation  quizzes 
to  test  your  understanding;  and  interesting  experiments  that  let  you  learn 
the  easy  "hands-on'1  way.  All  you  need  is  a  record  player,  small  tools  and 
a  VOM,  The  optional  Heathkit  experimenter/trainer  is  specifically  designed 
to  help  you  do  the  experiments  in  each  course,  and  when  you  finish  the 
course,  you  can  use  it  to  design  and  breadboard  your  own  circuits.  After 
completing  each  course,  you  can  take  the  optional  final  exam  (passing 
grade  70%)  and  receive  both  a  Certificate  of  Achievement  and  Continuing 
Education  Units,  a  nationally  recognized  way  of  acknowledging  participa¬ 
tion  in  non-credit  adult  education. 


Heath  Company,  Dept.  010-341  Benton  Harbor,  Michigan  49022 


faster...at  lower  cost... 
Learn-at-home  Courses! 


COURSE  1:  DC  Electronics 


An  ideal  introduction  to  electronics.  Covers  current,  voltage, 
resistance,  magnetism,  Ohm’s  law,  electrical  measurements, 
DC  circuits,  inductance  and  capacitance.  Discusses  matter, 
atoms,  current,  flow,  voltage  rises  and  drops,  series  and  par¬ 
allel  connections,  magnetic  fields,  voltage  dividers,  network 
theorems,  more.  Includes  text,  records  and  56  parts  for  20  dif¬ 
ferent  experiments.  Average  completion  time,  20  hours.  2.0 
Continuing  Education  Units  and  certificate  for  passing  option¬ 
al  final  exam. 

Course  EE-3101  . . . . . 39.95 


COURSE  2:  AC  Electronics 


Provides  an  understanding  of  most  commonly  used  circuits. 
Covers  alternating  current,  AC  measurements,  capacitive  and 
inductive  circuits,  transformers  and  tuned  circuits.  Discusses 
waveforms,  period  and  frequency,  meters,  scopes,  series  and 
parallel  circuits,  RC  filters,  dividers,  phase  shifts,  reactance, 
vectors,  transformer  theory  and  characteristics,  series  and 
parallel  resonance,  more.  Includes  text,  records  and  16  parts 
for  8  different  experiments.  Average  completion  time,  15 
hours.  1.5  Continuing  Education  Units  and  certificate  for  pass¬ 
ing  optional  final  exam. 

Course  EE-3102  . ...39.95 


COURSE  3:  Semiconductor  Devices  COURSE  4:  Electronic  Circuits 


Essential  for  understanding  latest  solid-state  equipment. 
Covers  fundamentals,  diodes,  zener  diodes,  special  diodes, 
bipolar  transistor  operation  and  characteristics,  FET’s,  thy¬ 
ristors,  integrated  circuits  and  optoelectronics.  Discusses 
holes,  current  flow,  N  and  P  types,  biasing,  tunnels  and 
varactors,  PIN,  IMPATT,  gain,  cutoff  and  leakage  current, 
SCR’s,  bi-directional  triodes,  light  sensitive  and  light  emitting 
devices,  more.  Includes  text,  records  and  27  parts  for  11  dif¬ 
ferent  experiments.  Average  completion  lime,  30  hours.  3,0 
Continuing  Education  Units  and  certificate  for  passing  option¬ 
al  final  exam. 

Course  EE-3103  . . . . .  .39.95 


LEARN  DIGITAL  TECHNIQUES 


Our  most  advanced  self-learning 
course  prepares  you  for  the 
world  of  computers  and  micro¬ 
processors,  with  particular  em¬ 
phasis  on  circuit  design.  Covers 
digital  fundamentals,  semicon¬ 
ductor  devices  for  digital  cir¬ 
cuits,  digital  integrated  circuits, 
Boolean  algebra,  flip-flops  and 
registers,  sequential  logic  cir¬ 
cuits,  combinational  logic  cir¬ 
cuits,  digital  design  and  digital 
applications.  Discusses  TTL,  tCL, 
CMOS,  PMOS,  NMOSf  integrated 
Circuits;  SSI,  MSI  and  LSI; 
ROM’s,  PLA’s,  microprocessors, 


0R0ER  DIGITAL  TECHNIQUES  PROGRAM  AND  TRAINER 


HEATH  IM-17  VOLT-OHM  METER 

AH  Electronic  Learning  Programs  require  a  VOM  to 
make  electrical  measurements.  We  suggest  the 
Heath  IM-17  as  the  Ideal  “all-pur pose"  unit.  All 
solid  state  with  FET  input  for  better  accuracy.  Portable 
battery  operation,  zero  and  ohms  adjust,  accessory 
probe  Jack.  Comes  with  DC  polarity  switch,  three  test 
leads;  batteries  not  Included.  Easy  3  hour  assembly. 

ORDER  KIT  IM-1 7  . .  . *3295 


computers  and  more.  Assumes 
completion  of  Heathki t  courses 
1  through  4  above,  or  equiva¬ 
lent  knowledge.  The  special 
digital  techniques  experimenter/ 
trainer  helps  you  perform  all 
the  experiments  in  the  course, 
and  when  you  complete  the 
course,  build  and  design  your 
own  circuits.  Course  includes 
text,  records  and  44  parts  for 
24  different  experiments.  Aver¬ 
age  completion  time,  40  hours. 
4.0  Continuing  Education  Units 
and  a  certificate  for  passing 
final  exam. 

$10095 


Outstanding  explanations  of  basic  circuits.  Covers  basic  ampli¬ 
fiers,  special  purpose  amplifiers,  operational  amplifiers,  power 
supplies,  oscillators,  pulse  circuits,  modulation  and  demodu¬ 
lation.  Discusses  amplifier  functions  and  configurations,  class 
of  operation,  audio  characteristics,  video  amplifiers,  buffers, 
IP’s,  rectifiers,  voltage  multipliers,  voltage  regulation,  basic 
oscillators,  RC  waveshaping,  clipping,  AM,  FM  and  SSB,  modu¬ 
lation  fundamentals  and  more.  Assumes  knowledge  of  courses 
1  through  3  or  equivalent  and  requires  an  oscilloscope  for 
some  experiments.  Includes  text,  records  and  over  110  parts 
for  18  different  experiments.  Average  completion  time,  30 
hours.  3.0  Continuing  Education  Units  and  certificate  for  pass¬ 
ing  optional  final  exam. 

Course  EE-31 94  . 49.95 


HEATHKIT  EXPERIMENTER/TRAINER 


For  use  with  Heathkit  Electronics  Courses  1  through  4  —  helps  you 
perform  alf  the  experiments  quickly  and  easily.  Has  solderless  bread- 
boarding  sockets,  dual  variable  power  supply  for  positive  and  nega¬ 
tive  voltages,  sine  and  square  wave  signal  source,  center-tapped 
line  transformer.  After  jyou  complete  the  course,  the  trainer  is  ideal 


tor  experimenting  and 

Kit  ET-3100 


breadboarding  with  your  own  circuit  designs. 

. . <599S 


HEATH 


Schlumberger 


Order  Form/Agreement 


Heath  Company,  Dept.  010-341 
Benton  Harbor,  Michigan  49022 

Please  send  me  Hems  checked  below  and  include  FREE  $7.95- 
value  Weller  Soldering  Iron  (GDP-1105). 

□  Send  one  course  (checked  below)  with  the  Experimenter/ Tracer 
(ET-3100)  at  tho  special  price  of  only  $89.95  plus  $3.00  shipping 
and  handling. 

BOC  (EE-3101)  □  AC  (EE-3102)  □  Semiconductors  (EE-3103) 

Sena  me  the  Electronic  Circuits  Course  (EE-3104)  with  the  Exper¬ 
imenter/  Trainer  (ET-3100)  at  the  special  price  ol  only  $99.95  plus 
$3.00  shipping  and  handling. 

rn  Send  elf  four  of  the  courses  above  (EE-3101,  3102,  3103,  3104) 
with  the  Experjmonter/Tralner  at  the  special  price  of  Just  $199.95 
plus  54.50  shipping  and  handling. 

In  addition,  please  send  the  following  courses  (teas  trainer): 

□  DC  (EE-3101)  □  AC  (EE-3102)  □Semiconductors  (EE-3103) 

for  just  $39.95  plus  SI. 50  shipping  and  handling  each. 

□  Electronics  Circuits  (EE-3104)  lor  just  $49.95  plus  $1.60  shipping 
and  handling 

□  Send  me  the  Dfgitaf  Techniques  Course  (EE-3201)  with  Us  Exper¬ 
imenter/ Trainer  (ET-3200)  for  only  $109.95  plus  $3.00  shipping  and 
handling. 

□  Also  send  mo  that  INM7  VOM  kit  for  just  $32.95  plus  $1.50  ship¬ 
ping  and  handling. 

Michigan  residents  add  4%  sales  lax. 

I  enclose  □  check  □  money  order  for  $ - ;  or.  Charge  to  my: 

□  BankAmerlcard  Acct.  No - —Exp.  Data - 

□  Master  Charge  Acct.  No - Exp.  Data - 

□  If  Master  Charge,  Include  Code  No - - 

Signature:  X - - - 


Name  (please  print)- 

ADORESS - 

CITY - - 


_ STATE- 


-ZIP- 


Julian  Hirsch 


HIRSCH  HOUCK  LABORATORIES 


Audio  Reports 


THE  ELCASET  HAS  ARRIVED 


MORE  than  a  year  ago,  the  Elcaset  was  an¬ 
nounced  to  the  high-fidelity  audio  world.  Its 
name  is  derived  from  “large  cassette,"  which  is  a  fair* 
ly  accurate  description  of  this  new  tape  format  as  far 
as  its  physical  shape  is  concerned.  Developed  by  a 
consortium  of  Japanese  manufacturers— including 
Matsushita  (Technics},  Sony,  and  Teac — it  is  intend* 
ed  to  bridge  the  gap  between  the  standard  cassette 
and  the  open-reel  formats,  with  the  convenience  of 
the  former  and  the  performance  of  the  latter.  In  addi¬ 
tion,  the  Elcaset  has  a  few  advantages  peculiar  to  it¬ 
self.  At  present,  all  Elcaset  tapes  are  made  by  Sony, 
but  each  of  the  participating  manufacturers  and  some 
of  their  subsidiaries  and  affiliates  produce  their  own 
competitive  lines  of  tape  decks  based  on  their  tapes. 

The  Elcaset  itself  is  considerably  larger  than  the 
conventional  compact  cassette.  Resembling  the  cas¬ 
sette  in  general  configuration,  the  Elcaset  measures  6" 
x  4"D  x  (15.2  x  10.1  x  1.9  cm),  making  it  slight* 
ly  larger  than  an  5-track  tape  cartridge  pack.  The  Eh 
easel  is  loaded  with  standard  XA"  (6.4-mm)  tape, 
which  can  be  recorded  in  four  parallel  tracks,  two  in 
each  direction  just  as  with  the  standard  cassette.  In 
addition,  the  Elcaset  has  provisions  for  recording  two 
narrow  control  tracks  between  the  pairs  of  signal 
tracks.  These  two  extra  tracks  can  be  used  for  control¬ 
ling  slide  projectors  or  for  operating  sophisticated 
signal  processors  when  an  Elcaset  deck  is  used  with 
devices  designed  to  use  the  control  feature. 

At  present,  Elcasets  are  available  in  LC-GO  and 
LG* 90  versions.  The  two  versions  hold  30  and  45 
minutes  of  program  material  on  each  side. 

Unlike  the  standard  cassette,  with  its  1%-inch/ 
second  (4.8-cm/s)  tape  speed*  the  Elcaset  is  designed 
to  operate  at  33^  ips  (9,5  cm/s).  The  combination  of 
nearly  double  the  tape  width  and  double  the  tape 
speed  gives  the  Elcaset  a  powerful  advantage  over  the 
standard  compact  cassette  in  its  freedom  from 
high-frequency  tape  saturation  (which  is  perhaps  the 
most  serious  fundamental  limitation  of  cassettes). 
Another  unique  feature  of  the  Elcaset  is  that  the  tape 
is  withdrawn  from  the  cassette  housing  and  passed 
over  fixed  heads  in  the  tape  deck,  just  as  in  an  open- 


reel  tape  deck.  This  makes  possible  almost  any  type 
of  head  configuration.  This  contrasts  sharply  with  the 
standard  cassette,  which  requires  the  heads  to  be 
moved  to  make  contact  with  the  tape  within  the  cas¬ 
sette  bousing  and  where  a  third  head  can  be  used 
only  by  exercising  considerable  design  ingenuity. 

The  Elcaset  housing  contains  a  number  of  notches 
and  holes  that  give  it  a  potential  capability  for  almost 
totally  automatic  selection  of  operating  parameters. 
For  example,  three  types  of  Elcaset  have  been  an¬ 
nounced  or  are  contemplated,  each  with  a  different 
formulation  that  requires  its  own  particular  bias  and 
equalization  adjustments.  Type  I  tape  is  a  low^noise 
ferric-oxide  type  that  is  currently  used  in  Sony's 
SLH.  Type  II  is  Sony  Ferrichrome  (FeCr),  while  Type 
Hi  is  a  chromium-dioxide  formulation.  Holes  near 
one  corner  of  the  Elcaset's  housing  can  identify  the 
type  of  tape  contained  in  the  Elcaset  so  that,  in  a  tape 
deck  equipped  to  make  use  of  this  feature,  the  bias 
and  equalization  could  automatically  be  selected  as 
the  tape  is  inserted.  Other  breakout  tabs  similar  to 
those  used  for  standard  cassettes  for  recording  lock¬ 
outs  are  used  for  switching  in  Dolby  noise  reduction 
system  decoders  when  a  tape  has  been  Doibyized. 

Like  the  cassette,  the  Elcaset  can  be  made  to  pre¬ 
vent  accidental  recording  over  a  piece  of  tape  whose 
contents  are  to  be  preserved.  Instead  of  breaking  out  a 
tab,  however,  one  moves  a  slide  near  one  corner  of 
the  Elcaset  housing  to  its  safety  position.  If  it  is  de¬ 
sired  to  rerecord  over  a  protected  portion  of  tape,  the 
slide  can  easily  be  returned  to  its  original,  or  "un- 
protected,"  position.  (The  ElcaseFs  design  makes  ac¬ 
cidental  movement  of  the  slide  impossible.) 

The  internal  tape  reels  are  locked  in  place  when 
the  Elcaset  is  removed  from  the  recorder  to  prevent 
the  creation  of  tape  slack  in  shipping  and  handling. 
Hinged  protectors  minimize  the  likelihood  of  the 
tape  being  pulled  from  the  housing  accidentally. 
When  the  Elcaset  is  inserted  into  the  tape  deck,  the 
hinged  protectors  move  aside  to  allow  the  tape  to  be 
withdrawn  and  brought  into  contact  with  the  tape 
heads.  From  then  on,  tape  handling  is  completely  au¬ 
tomatic  as  the  deck's  controls  are  operated. 


3 2  (Audio  Test  Reports  start  on  page  34, } 


POPULAR  ELECTRONICS 


The  first  complete 
low-cost  microcomputer 
system  for  home, 
business  or  education! 

Radio  Shack  TRS-80 


The  TRS-80  is  for  people  who  want  to  use  a  computer 
now — without  the  delay  work  and  problems  of  building 
one*  The  system  is  fully  wired,  tested  and  U.L.  listed — 
ready  for  you  to  plug  in  and  use!  Program  it  to  handle 
your  personal  finances,  small  business  accounting, 
teaching  functions,  kitchen  computations,  innumerable 
games  —  and  use  Radio  Shack's  expanding  line  of 
prepared  programs  on  cassettes.  The  Z80-based  system 
comes  with  4K  read/ write  memory  and  Radio  Shack 
Level-I  BASIC  stored  in  read-only  memory  Memory 
expandable  to  62K  bytes.  Includes  CPU,  memory 
keyboard,  display,  power  supply  cassette  data  recorder, 
300-page  manual,  2-game  cassette  program.  Designed 
and  built  in  USA  by  Radio  Shack.  Only  599.95. 


Includes  everything 
you  need  to  start 
using  it  immediately! 


Mail  to:  Radio  Shack,  Dept.  TRS-80 

205  N.W.  7th  St.(  Ft.  Worth,  TX  76101 


Send  me  more  data  on  the  TRS-80  microcomputer 


SOLD  ONLY  WHERE  YOU  SEE  THIS  SIGN. 

Radio  /hack 


«  Description  of  applications,  software  and  peripherals 
available  through  Radio  Shack  •  Owners'  newsletter 
•  Price  list  »  List  of  stocking  stores  and  dealers 

NAME  _ _ _ _ _ APT.  NO - 


A  TANDY  COMPANY  •  FORT  WORTH,  TEXAS  76102 
OVER  MOO  LOCATIONS  IN  NINE  countries 


ADDRESS 


CITY . 


.STATE- 


.ZIP- 


Pnc*  may  vary  at  individual  stores  and  dealers 


SONY  MODEL  EL-5  ELCASET  TAPE  DECK 

Offers  the  convenience  of  a  tape  cartridge  with  performance  of  open  reel. 


SONY  ■ 


REPORT 


T  ETggirgg]  0 


In  physical  ap¬ 
pearance,  the 
Sony  Model  EL-5 
Elcaset  deck  re¬ 
sembles  a  front¬ 
loading  cassette  deck-  The  Model  EL-5 
is  a  relatively  simple,  basic  deck,  with  no 
automatic  parameter  selection  features. 
It  uses  a  two-head  configuration  with  a 
combined  recording  and  playback  head, 
(Although  the  Elcaset  design  makes 
three-head  transports  a  practicality,  the 
EL-5  uses  only  two  heads,  but  Sony 
does  make  another  model  that  offers  the 
three-head  feature.) 

The  Model  EL-5  measures  1 7"W  x  1 2 
5/8T>  x  6  3/4”H  (43  x  32  x  17  cm)  and 
weighs  23  lb  (10>5  kg).  Its  nationally  ad¬ 
vertised  value  is  $599.50. 


General  Description.  The  Elcaset 
loads  into  the  Model  EL-5  vertically  in  a 
transparent  hinged  door  that  is  opened 
by  pressing  an  eject  button.  Below  the 
door  are  light-touch  pushbuttons  that 
control  the  transport  functions  through 
solenoids  and  include  rewind,  fast  for¬ 
ward,  play,  record,  and  pause  functions. 
Colored  symbols  above  the  buttons 
glow  to  indicate  the  operating  mode  of 
the  deck.  A  logic  system  allows  the  but¬ 
tons  to  be  operated  in  any  sequence 
without  damaging  the  tape. 

To  the  left  of  the  Elcaset  door  is  a 
pushbutton  power  switch,  and  two 
three-position  levers  that  control  the 
timer  and  memory  functions.  The  tim¬ 
er  switch  can  be  used  to  start  the  deck 
with  an  external  clock  timer  in  the  power 
line,  in  either  the  recording  or  the  play¬ 
back  mode.  The  memory  circuit  can  be 
set  to  stop  the  tape  in  rewind  when  the 
counter  returns  to  000,  or  to  go  into  play 
automatically  at  that  point  if  desired.  Be¬ 
low  the  memory  switch  are  the  index 
counter  and  its  reset  button  and  a  head¬ 
phone  jack  for  low-impedance  phones. 

Across  the  upper  right  of  the  panel  are 
two  large  illuminated  VU  meters  and  a 
red  rec  light.  Below  these  are  four  lever 


switches,  two  of  which  separately  con¬ 
trol  the  recording  bias  and  equalization 
for  the  three  types  of  Elcaset  tape.  A 
third  switch  controls  the  Dolby  system, 
with  an  extra  position  for  recording 
Dolby  FM  broadcasts.  In  the  dolby  fm 
mode,  the  tuner's  deemphasis  time  con¬ 
stant  is  changed  to  the  required  25  ns, 
and  the  recording  level  is  set  by  a  pair  of 
controls  in  the  rear  of  the  machine  so 
that  the  Dolby  level  tone  transmitted  by 
some  FM  stations  gives  a  0-dB  meter 
reading  on  the  EL-5.  The  signal  is  re¬ 
corded  in  its  Dolbyized  form*  and  the  re¬ 
corder's  Dolby  circuits  are  placed  in  the 
playback  path,  where  it  is  monitored  with 
the  correct  frequency  response  and 
noise  level,  and  heard  in  that  form  when 
subsequently  played  through  the  record¬ 
er  with  its  Dolby  system  on.  The  fourth 
switch  turns  on  the  mpx  filter  that  re¬ 
moves  the  1 9-kHz  pilot  carrier  from  sig¬ 
nals  being  recorded  with  Dolby. 

At  the  right  of  the  panel  are  concentric 
recording  level  controls  for  the  line  and 
mic  inputs,  which  can  be  mixed.  Across 
the  bottom  of  the  panel  are  the  two  mi¬ 
crophone  jacks,  a  stereo  une  input  jack 
that  replaces  the  normal  line  jacks  on 
the  rear  apron  when  a  plug  is  inserted, 
and  a  small  knob  that  controls  the  play¬ 
back  level  through  the  headphone  jack. 

The  rear  panel  contains  the  line  input 


and  output  jacks,  a  level  adjustment  for 
the  line  outputs,  two  fm  cal  level  con¬ 
trols,  a  socket  for  an  optional  remote 
control  accessory,  and  one  switched 
and  one  unswitched  accessory  outlet. 

Laboratory  Measurements.  The 

Model  EL-5  Elcaset  deck  we  tested 
came  with  a  prerecorded  demonstration 
tape  and  samples  of  Type  I  and  Type  II 
blank  Elcasets.  (Type  111  is  not  yet  avail¬ 
able.)  Since  there  are  no  standard  test 
tapes  as  yet  for  the  Elcaset,  we  made  all 
our  measurements  by  recording  and 
playing  back  the  same  tape. 

With  the  Type  i  (Sony  SLH)  tape,  the 
record/playback  frequency  response  at 
a  -20-dB  level  was  within  ±0.5  dB  from 
60  to  20,500  Hz.  It  was  down  4  dB  at  20 
and  22,400  Hz.  At  a  0-dB  recording  lev¬ 
el,  the  playback  output  dropped  rapidly 
above  10,000  Hz,  due  to  tape  satura¬ 
tion.  The  superior  high-frequency  quali¬ 
ties  of  Type  II  (FeCr)  tape  were  dramati¬ 
cally  demonstrated  by  its  frequency  re¬ 
sponse,  which  was  within  ±0.5  dB  from 
60  to  24,000  Hz  at  -20  dB,  down  4  dB 
at  20  and  26,200  Hz.  Even  at  0  dB,  the 
Type  II  tape  revealed  little  evidence  of 
tape  saturation,  with  a  response  within 
±2  dB  from  20  to  21,500  Hz.  The  mpx 
filter,  which  operates  only  during  record¬ 
ing  and  had  no  effect  up  to  15,000  Hz, 
cut  the  1 9,000-Hz  response  by  at  least 
25  dB. 

To  reach  a  0-dB  recording  level,  a 
line  input  of  56  mV  or  a  mic  input  of 
0.145  mV  was  needed.  The  resulting 
playback  level  was  about  650  mV.  The 
microphone  preamplifier  overloaded  at  a 
70-mV  input.  The  superior  tape  head- 
room  of  the  Elcaset  format  was  further 
demonstrated  by  very  low  distortion  at  a 
0-dB  recording  level  of  only  0.08%  with 
Type  I  and  0.28%  with  Type  II  tape.  To 
reach  a  3%  playback  distortion  level,  we 
had  to  record  the  tapes  at  +10  and  +12 
dB,  respectively.  The  unweighted  S/N 
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Record/playback  response  for  two  kinds  of  tape  at  0  and  -20  dB. 
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ratio,  without  Dolby,  was  47.5  dB  with 
Type  I  and  50  dB  with  Type  II.  With  the 
Dolby  system  switched  in,  and  using  the 
CCIR  weighting  recommended  by  Dolby 
Laboratories,  the  S/N  figures  were  im¬ 
proved  to  67.7  and  70.5  dB.  Through  the 
microphone  inputs,  at  maximum  gain, 
the  noise  increased  by  8.5  dB.  The 
Dolby  circuits  tracked  closely  between 
recording  and  playback  modes.  The 
Dolby  system  changed  the  overall  re¬ 
cord/playback  frequency  response  by 
no  more  than  1  dB  at  levels  from  -20  to 
-40  dB. 

The  unweighted  rms  wow  and  flutter 
was  only  0.07%,  An  LC-60  Elcaset  was 
moved  from  end  to  end  in  the  fast 
speeds  in  about  76  seconds.  The  VU 
meters  were  slower  in  their  response 
than  a  true  VU  meter.  They  reached 
65%  to  70%  of  their  steady-state  read¬ 
ings  on  0.3-second  tone  bursts.  The 
headphone  volume  was  good  with  8- 
ohm  phones  but  was  rather  low  with 
200-ohm  phones. 

User  Comment.  There  can  be  no 
doubt  that  the  Elcaset,  especially  with 
the  Type  II  (FeCr)  tape,  is  a  vastly  supe¬ 
rior  medium  to  the  compact  cassette, 
especially  with  respect  to  high-frequen¬ 
cy  recording  headroom.  It  Is  not  inferior 
to  cassettes  in  any  of  its  performance 
characteristics.  This  is  not  surprising, 
given  the  Elcaset’s  3  3/4  ips  and  1/4- 
tnch  tape.  A  more  dramatic  contrast  is 
that  it  matches  the  performance  of  the 


many  open-reel  decks  that  operate  at  7 
1  /2  ips.  Of  course,  much  of  the  credit  for 
this  must  go  to  the  FeCr  tape,  which  is 
not  generally  available  for  open-reel  ma¬ 
chines  (nor  are  such  decks,  with  the  ex¬ 
ception  of  one  or  two  Sony  models, 
equipped  to  use  FeCr  tape). 

Judged  solely  on  its  own  merits,  the 
Elcaset,  even  in  the  modestly  priced 
Mode!  EL-5  deck  appears  to  be  a  no¬ 
compromise  high-fidelity  recording  me¬ 
dium  for  the  home  recordist.  Used  with 
extreme  care,  only  the  best  cassette  re¬ 
corders  can  approach  the  overall  perfor¬ 
mance  of  the  Elcaset,  and  this  is  possi¬ 
ble  only  by  careful  control  of  recording 
levels.  (Such  machines,  incidentally,  are 
considerably  more  epensive  than  the 
model  EL-5.) 

We  found  the  Model  EL-5  to  be  a  very 
easy  deck  to  use,  too.  The  absence  of  a 
third  head  for  monitoring  caused  us 
some  concern  at  first,  but  we  soon  found 
that  the  entire  recording  process  was  so 
noncritical  that  there  was  little  need  to 
monitor  while  recording. 

The  Elcaset  is  as  easy  to  handle  as  a 
regular  cassette  (perhaps  easier,  due  to 
its  larger  size).  Presumably,  it  could  be 
spliced  and  edited  like  open-reel  tape, 
although  we  would  have  misgivings 
about  withdrawing  any  substantial 
amount  of  the  tape  from  an  Elcaset 
housing. 

Like  most  people  closely  involved  with 
high-fidelity  matters,  we  have  given  con¬ 
siderable  thought  to  the  place  of  the  El¬ 


caset  in  the  hi-fi  picture.  Our  first  reac¬ 
tion  to  its  announcement  was  one  of 
skepticism.  After  ail,  who  needs  a  “bet¬ 
ter"  cassette?  Having  lived  with  the 
Model  EL-5  for  some  time,  we  appreci¬ 
ate  how  much  of  a  "better  cassette"  it 
really  is.  The  Type  II  Elcaset  (and  prob¬ 
ably  the  Type  III,  when  it  becomes  avail¬ 
able),  is  realty  a  full  equivalent  of  7  1/2- 
ips  open-reel  tape  in  sheer  quality.  In 
contrast  to  the  clumsiness  of  handling 
open-reel  tape,  the  Elcaset  offers  all  the 
convenience  of  use  that  has  helped 
make  the  compact  cassette  so  popular. 
Further,  the  Elcaset  recorder  is  closer  In 
size  and  weight  to  a  cassette  deck  than 
to  the  open-reel  machine.  We  under¬ 
stand,  too,  that  the  Elcaset  tapes  will  be 
priced  comparably  to  open-reel  tapes. 

One  should  be  aware  that,  for  dubbing 
most  phonograph  records  and  FM 
broadcasts,  the  Elcaset  does  not  offer 
any  quality  advantage  over  the  compact 
cassette.  Only  when  the  dynamic  range 
of  cassettes  is  inadequate  or  marginal, 
as  in  the  case  of  almost  all  "live"  record¬ 
ing,  does  the  Elcaset  dearly  demon¬ 
strate  rts  superiority.  There  are  no  com¬ 
mercially  recorded  Efcasets  on  the  mar¬ 
ket,  and  we  would  not  expect  any  signifi¬ 
cant  number  to  be  produced.  The  Elca¬ 
set  is  strictly  for  the  "do  it  yourself"  tape 
enthusiast  who  does  not  intend  to  do 
much  editing  but  wants  the  convenience 
of  a  tape  cartridge  with  the  performance 
quality  of  an  open-reel  tape  deck. 
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H.H.  SCOTT  MODEL  R376  STEREO  RECEIVER 

More  receiver  than  modest  specifications  imply . 


The  Model  R376 
AM/stereo  FM 
receiver,  which 
heads  the  current 
line  from  H.H. 
Scott,  is  rated  to  deliver  75  watts/chan- 
ne!  into  8-ohm  loads  at  less  than  0.2% 


THD.  Manufactured  in  Japan  to  Scott’s 
specifications,  this  receiver  features 
contemporary  styling  with  a  distinct  Eu¬ 
ropean  touch  in  its  panel  markings. 

The  satin-finished  silver-colored  front 
panel  has  a  large,  clear  glass  window, 
behind  which  is  a  similarly  finished  dial 


scale,  tilted  slightly  back  for  better  visi¬ 
bility.  Above  the  dial  scales  are  five  col¬ 
ored  lights  that  indicate  which  input  has 
been  selected  and  separate  tuning  me¬ 
ters  for  relative  signal  strength  on  AM 
and  FM  and  center-channel  tuning  on 
the  latter. 

The  receiver  is  supplied  with  a  walnut 
finished  wooden  cabinet.  It  measures  19 
3/8"W  x  15  7/8"D  x  5  3/4*H  (49  x  40 
x  14.4  cm)  and  weighs  30.8  lb  (14  kg). 
Price  is  $549.95. 

General  Description.  The  input  se¬ 
lector  switch  has  positions  for  am  and 
fm  tuners,  magnetic  phono  cartridge, 
dynamic  mic  (through  a  jack  on  the  front 
panel),  and  high-level  aux  program 
source.  The  bass,  midrange  and  tre¬ 
ble  controls  each  have  1 1  detented  po¬ 
sitions.  The  power/speakers  switch 
can  be  set  to  connect  to  the  amplifier,  ei- 
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ther,  both,  or  neither  of  two  pairs  of 
speaker  systems. 

The  volume  and  balance  controls 
are  concentric.  The  volume  control  has 
41  detented  positions,  while  the  bal¬ 
ance  control  is  a  standard  potentiometer 
with  a  detented  center  position.  A  push¬ 
button  switch  activates  the  loudness 
compensation  that  works  with  the  vol¬ 
ume  control.  Two  other  pushbuttons 
are  used  to  switch  in  and  out  the  low 
and  high  audio  filters.  Pushbuttons 
also  switch  in  and  out  the  fm  muting 
and  select  stereo/mono  modes. 

The  only  remaining  controls  are  the 
large  tuning  knob  and  two  three-posi¬ 
tion  lever  switches  for  the  tape  recording 
functions.  One  of  the  switches  for  the 
tape  recording  functions  is  a  copy 
switch  that  cross-connects  two  tape 
decks  for  dubbing  from  either  machine 
to  the  other.  The  other  switch  is  labelled 
monitor  and  is  used  for  connecting 
either  the  selected  source  or  the  play¬ 
back  output  from  either  tape  deck  to  the 
receiver's  audio  amplifiers. 

On  the  rear  apron  are  phono  jacks  for 
the  various  signal  inputs  and  outputs,  a 


din  socket  that  duplicates  the  tape  1 
functions,  and  insulated  spring  clips  for 
the  speaker  connections.  Binding  posts 
are  used  for  the  antenna  connections, 
and  there  is  a  hinged  AM  ferrite-rod  an¬ 
tenna.  Slide  switches  are  provided  for 
selecting  25-,  50-t  or  75-p.s  FM  deem¬ 
phasis  time  constants  and  high  and  low 
sensitivities  to  accommodate  high-  and 
low-output  phono  cartridges.  One  of  the 
two  accessory  ac  outlets  on  the  rear 
apron  is  switchabfe. 

Laboratory  Measurements.  Al¬ 
though  the  rear  apron  of  the  receiver  be¬ 
came  quite  hot  during  the  one-hour  pre¬ 
conditioning  period  at  one-third  rated 
power  and  subsequent  tests,  the  rest  of 
the  receiver's  exterior  remained  cool. 
Driving  0-ohm  loads  with  both  channels 
at  1000  Hz,  the  output  clipped  at  109 
watts/channel.  Into  4  and  16  ohms  the 
clipping  power  was  96  and  75  watts,  re¬ 
spectively. 

The  1000-Hz  THD  was  very  low  at  all 
usable  power  levels.  It  increased 
smoothly  from  0.006%  at  0.1  watt  to 
0.11%  at  the  rated  75  watts  and  to 


0.16%  at  100  watts.  The  IM  distortion 
was  less  than  0.075%  from  0.1  to  20 
watts  output  and  increased  to  about 
0.3%  at  75  watts  and  to  0.42%  at  100 
watts.  At  the  rated  75-watt  output  into  8 
ohms,  the  THD  was  typically  between 
0.06%  and  0.1%  from  20  to  1000  Hz.  It 
rose  to  0.27%  at  5000  Hz,  after  which  it 
remained  at  about  0.27%  all  the  way  up 
to  20,000  Hz.  At  lower  power  levels,  the 
shape  of  the  distortion  curve  was  simi¬ 
lar,  but  the  values  were  considerably 
lower.  (At  7.5  watts  output,  distortion 
was  under  0.07%  from  20  to  20,000  Hz.) 

To  develop  a  reference  output  of  10 
watts,  a  high-level  input  of  50  mV  or  a 
phono  input  of  0.82  mV  (1 .9  mV  with  the 
lower  input  sensitivity  switch  setting) 
was  required.  The  S/N  was  roughly  the 
same  for  all  inputs  at  about  72  dB,  re¬ 
ferred  to  10  watts.  The  phono  overload 
input  was  a  very  safe  1 30  mV  (290  mV 
with  the  lower  sensitivity  setting). 

The  bass  tone  control  had  the  usual 
sliding  turnover  frequency  characteris¬ 
tics.  It  varied  from  about  100  to  700  Hz 
as  the  control  was  moved  from  its  center 
position.  The  treble  response  curves 
were  "hinged"  at  about  1000  Hz.  The 
midrange  control  affected  most  of  the 
audible  range,  its  maximum  effect  being 
between  1000  and  2000  Hz.  The  maxi¬ 
mum  range  of  this  control  was  about  ±  6 
dB,  making  it  unlikely  to  produce  bizarre 
effects  if  used  incautiously.  The  filters 
had  the  highly  desirable  (and  rare)  12- 
dB/octave  slopes,  although  Scott  does 
not  mention  this  in  the  specifications. 
The  -3-dB  response  frequencies  of  the 
filters  were  120  and  3700  Hz.  The  loud¬ 
ness  compensation  boosted  both  low 
and  high  frequencies  at  reduced  volume 
control  settings.  The  RIAA  phono 
equalization  was  very  accurate,  within  ± 
0.5  dB  of  the  extended  ideal  characteris¬ 
tic  from  20  to  20,000  Hz.  The  interaction 


Total  harmonic  distortion  and  60/7000-Hz  distortion. 


Harmonic  distortion  at  three  power  levels , 
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You’re  looking  at  the  worlds 
best-designed  tonearm. 


This  is  a  Dual  tonearm.  It  can  make  a  big  difference  in  the 
way  your  records  sound.  And  how  long  they  last. 

The  four-point  gyroscopic  gimbal  is  widely  acknowledged 
to  be  the  finest  suspension  system  for  a  tonearm.  It  pivots 
the  tonearm  precisely  where  the  vertical  and  horizontal 
axes  intersect.  The  arm  remains  perfectly  balanced  in  all 
planes  of  movement. 

Further,  the  straight-line  tubular  design  achieves  the 
shortest  distance  between  pivot  and  stylus.  That's  basic 
geometry.  Curving  the  tonearm  adds  mass,  decreases 
rigidity  and  makes  the  arm  prone  to  lateral  imbalance. 

The  vernier  counterbalance  permits  you  to  balance  the 
tonearm  with  micrometer-like  precision.  Tracking  force  is 
applied  so  that  the  stylus  remains  perpendicular  to  the 
record,  even  if  the  chassis  is  not  level. 

.  All  this  serves  to  establish  and  maintain  the  correct 
cartridge-to-groove  relationship.  So  the  stylus  can  trace 
the  rapidly  changing  undulations  of  the  groove  walls  freely, 
precisely  and  with  the  lowest  practical  force.  In  short, 
flawless  tracking. 

Despite  the  advantages  of  the  gimbal-mounted 
tonearm,  you  won’t  find  many  around.  But  now,  you  will  find 
one  on  every  Dual  turntable.  Even  our  lowest-priced 
model,  the  new,  fully  automatic  1237.* 

It’s  one  more  example  of  Dual  s  total  commitment  to 
engineering  excellence. 


United 
'S&qjjribzs  are 


For  the  life  of  your  records 

Audio,  120  So.  Columbus  Ave.,  Mt.  Vernon,  NY  10553 


\ess  than  $135.  Other  Duals  to  $400.  Actual  dei&Tminftd  .nt^KJLiaiiy  tiy  and  at  the  sole  discretion  of  authorized  Dual  dealers 
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DRIVES 
HEX  SOCKET 
SCREWS 
FROM  ARY 
ANGLE 

Ever  Iry  to  drive  hex  socket  screws  from 
an  odd  angle?  Want  an  easier,  faster 
way  to  drive  ’em  under  any  conditions? 
HERE'S  YOUR  ANSWER:  With  unique 
"ballpoint  you  can  slip  these  Xcelite 
screwdrivers  into  hex  sockels . . .  slick 
as  a  whistle  and  secure  as  a  vise  . . . 
straight*on  or  from  any  angle  . ,  *  to  drive 
'em  home  in  a  flash!  9  sizes 050 
With  fixed  handles,  singly  or  complete  set 
in  roll  up  kit,  and  as  interchangeable  Series 
99  blades,  singly  or  with  handle  and  ex¬ 
tension  in  compact  case.  Metrics,  too. 


J  Ask  your  local  distributor  or  write , . . 

I  Weller -Xcelite 
I  Electronics  Division  I 
V  yi|  |  The  Cooper  Group  w 

COQ«*  P.  0.  BOX  728. 

APEX.  NORTH  CAROLINA27502 
CWOE  MO  63  ON  fftEE  INFORMATION  CARO 


Frequency  and  croaataffc 
averaged  for  both  channels, 

with  phono  cartridge  inductance  was 
slight,  producing  a  drop  of  about  1  dB  in 
response  between  10  and  20  kHz. 

The  FM  tuner  section  generally  met  or 
surpassed  its  specifications,  within  nor¬ 
mal  measurement  tolerances.  The  IHF 
usable  sensitivity  was  10.8  dBf  (1.9  p.V) 
in  mono  and  17  dBf  (4  jiV)  in  stereo.  The 
50-dB  quieting  sensitivity  was  15.5  dBf 
(3.2  |aV)  in  mono  and  36  dBf  (37  |j.V)  in 
stereo,  both  with  only  0,36%  THD.  The 
distortion  at  65  dBf  (1000  pV)  input  was 
0. 1 9%  in  mono  and  0, 1 6%  in  stereo,  and 
the  respective  S/N  figures  were  72  and 
69.5  dB.  In  stereo,  the  THD  at  65  dBf 
with  a  L  -  R  modulating  signal  was 
0.45%  at  100  Hz.  It  was  a  very  low 
0,075%  at  1 000  Hz,  0,08%  at  6000  Hz. 

The  FM  frequency  response  was  flat 
within  ±0.5  dB  from  30  to  15,000  Hz, 
yet  the  19-kHz  pilot  carrier  was  sup¬ 
pressed  to  a  barely  measurable  -65  dB. 
This  implies  either  an  unusually  effective 
low-pass  filter  or  some  form  of  pilot  can¬ 
cellation  circuitry  in  the  multiplex  sec¬ 
tion.  There  was  no  mention  of  such  spe¬ 
cial  features  in  the  instruction  manual, 
and  no  schematic  was  included,  so  we 
can  only  conjecture  as  to  how  this  re¬ 
markable  performance  was  achieved. 
The  stereo  channel  separation  was 
equally  impressive,  almost  perfectly  uni¬ 
form  at  39  to  42.5  dB  from  30  to  15,000 
Hz,  and  practically  the  same  in  both 
channels.  This  type  of  performance  sug¬ 
gests  the  use  of  a  phase-locked-loop 
(PLL)  stereo  demodulator,  but  there  is 
no  specific  information  on  that  subject. 

Other  FM  performance  specifications 
were  generally  of  the  same  caliber.  The 
capture  ratio  was  0.8  dB  at  45  dBf  and  1 
dB  at  65  dBf,  AM  rejection  was  an  ac¬ 
ceptable  56  dB  at  45  dBf,  improving  to  a 
very  good  70  dB  at  65  dBf  input.  The  im¬ 
age  rejection  was  76.5  dB,  and  alternate 
channel  selectivity  was  identical  above 
and  below  the  receiver’s  center  frequen¬ 
cy,  measuring  72.3  dB.  Adjacent-chan¬ 
nel  selectivity  was  4.9  dB.  The  factory 
settings  of  the  muting  and  stereo  thresh¬ 
olds  were  identical,  at  12  dBf  (2.2  jiV), 

In  view  of  Scott’s  former  reputation  for 


exceptional  AM  tuner  quality,  we  were 
somewhat  disappointed  to  find  that  the 
AM  section  of  the  Model  R376  was  very 
ordinary  in  its  frequency  response.  The 
response  was  down  6  dB  at  3000  Hz,  al¬ 
though  it  was  maintained  at  full  level 
down  to  20  Hz. 

User  Comment.  The  performance 
specifications  of  the  Model  R376, 
whether  published  by  Scott  or  the  re¬ 
sults  of  our  measurements,  leave  no 
doubt  that  this  is  a  tine  receiver.  As  often 
occurs,  the  bare  measurements  do  not 
adequately  define  the  true  quality  of  a 
product.  For  example,  instead  of  the  dis¬ 
tortion  remaining  low  until  the  amplifier 
clips  abruptly  and  the  distortion  rises 
rapidly,  in  this  receiver,  the  distortion  in¬ 
creases  so  gradually  that  the  clipping 
point  is  not  at  all  obvious  from  the  distor¬ 
tion  measurements.  This  soft  clipping 
characteristic  is  recognized  as  being  the 
best  way  for  an  amplifier  to  overload, 
since  it  does  not  tend  to  produce  very* 
high-order  harmonics  that  are  unpleas¬ 
ant  to  the  ear  In  spite  of  its  rather  mod¬ 
est  (by  today’s  standards)  75-watt  pow¬ 
er  rating,  the  Model  R376  could  fairly  be 
described  as  a  100-  or  110-watt  receiv¬ 
er,  It  will  deliver  that  much  power  without 
sounding  unpleasant.  (Its  distortion  is  al¬ 
most  all  second-  and  third-harmonic.) 

The  real  quality  of  the  FM  tuner  sec¬ 
tion  may  not  be  apparent  to  anyone  who 
has  not  made  measurements  on  a  num¬ 
ber  of  tuners.  In  almost  every  case,  one 
must  make  allowances  for  departures 
from  ideal  performance,  so  that  the  tun¬ 
ing  is  adjusted  for  minimum  distortion 
rather  than  for  a  center  indication  on  the 
tuning  meter.  One  also  expects  the  tun¬ 
ing  setting  for  minimum  distortion  or 
maximum  separation  to  be  quite  critical 
(and  not  necessarily  the  same).  Also, 
virtually  all  i-f  response  characteristics 
are  asymmetrical  so  that  selectivity 
measured  above  and  below  the  set  fre¬ 
quency  will  be  different,  requiring  the 
two  values  to  be  averaged  to  obtain  a  fi¬ 
nal  figure.  These  conditions  are  so  “nor¬ 
mal”  that  the  IHF  measurement  stand¬ 
ard  defines  the  methods  necessary  to 
derive  numerical  results  from  some¬ 
times  ambiguous  measurements. 

All  of  this  leads  us  to  the  fact  that  the 
FM  tuner  in  the  Model  R376  had  both 
minimum  distortion  and  maximum  sepa¬ 
ration  at  the  same  tuning  point,  which 
happened  to  coincide  with  a  center  me¬ 
ter  indication.  Tuning  was  not  critical, 
which  means  the  average  user  should 
have  no  difficulty  realizing  the  same  kind 
of  performance  we  measured.  The  FM 
muting  was  both  positive  and  noise-free. 


POPULAR  ELECTRONICS 


Although  it  probably  has  little  to  do  with 
actual  performance  (except  as  an  in¬ 
dicator  of  how  well  the  receiver  is  put 
together),  we  noted  that  the  flywheel 
tuning  mechanism  would  cover  the  en¬ 
tire  band  with  one  spin  of  the  knob. 

The  receiver’s  top-notch  electrical 
performance  was  unfortunately  not  com¬ 
pletely  matched  by  its  human  engineer¬ 
ing  aspects.  If  we  seem  to  be  nit-picking 
here,  it  is  only  because  of  the  contrast 


between  the  two.  For  example,  the  an¬ 
tenna  terminals  are  too  close  together 
and  are  smooth  (non-knurled)  binding 
posts,  creating  difficulty  in  connecting 
the  antenna.  This  was  in  sharp  contrast 
to  the  excellent  speaker  connectors.  In 
another  area,  the  unusually  long  (9  1/4 
inch)  dial  scale  should  have  made  accu¬ 
rate  tuning  a  simple  matter,  but  the  dial 
markings  at  1-MHz  intervals  would  re¬ 
quire  a  degree  of  care  in  interpolation  to 


set  the  tuning  to  a  known  frequency 
within  the  required  200-kHz  accuracy* 
Aside  from  these  minor  criticisms,  we 
found  the  Model  R376  to  be  a  thorough¬ 
ly  enjoyable  receiver  to  use.  its  sound  is 
faultless  and  its  appearance  and  “feel" 
are  what  one  would  expect  from  a  com¬ 
pany's  top  receiver  And  as  we  discov¬ 
ered,  the  R376  is  more  receiver  than  its 
modest  specifications  imply. 
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SHURE  MODEL  51 6EQ  MICROPHONE 

Has  four  built-in  equalizer  filters  centered  on  190 , 560,  1650 f  and  4950  Hz ♦ 


A  Hat"  micro¬ 
phone  frequency 
response  is  not  al¬ 
ways  ideal  for 
making  a  live  tape 
recording.  The  placement  of  the  micro¬ 
phone  relative  to  the  performers,  the 
acoustic  properties  of  the  room,  and 
one's  personal  taste,  among  other  fac¬ 
tors,  may  make  it  desirable  to  modify  the 
overall  frequency  response*  ("Graphic 
equalizers,1’  so  popular  among  amateur 
recordists,  are  often  used  for  this  pur¬ 
pose.)  There  are  many  situations  that 
call  for  equalization  in  which  one  does 
not  have  access  to  a  graphic  equalizer 
or  its  equivalent.  Shore’s  Model  516EQ 
"E-Qualidyne’\  microphone  is  a  novel 
and  effective  answer  to  that  problem  for 
the  amateur  tape  recording  enthusiast. 

This  unidirectional  (cardioid)  dynamic 
microphone  has  a  nominal  rated  imped¬ 
ance  of  150  ohms.  It  is  compatible  with 
microphone  inputs  having  rated  imped¬ 


ances  between  25  and  3000  ohms, 
which  encompasses  the  majority  of 


home-type  open-reel  or  cassette  record¬ 
ers.  The  1000-Hz  output  level,  for  one 
microbar  of  pressure,  is  rated  at  -81 
dBV,  or  0.09  millivolts.  A  three-pin  male 
connector  in  the  tapered  end  of  the  mi¬ 
crophone’s  body  mates  with  the  fur¬ 
nished  cable  or  any  other  cable  fitted 
with  a  Cannon  XL,  Switchcraft  A3,  or 
equivalent  plug.  The  cable  supplied  with 
the  microphone  is  4.6  meters  (15  feet) 
long,  and  has  a  metal-bodied  6*3  mm  (V4 
inch)  phone  plug  at  its  free  end.  A  36" 
(0.91  -m)  adapter  cable  is  supplied  so 
that  the  microphone  can  be  used  with 
recorders  equipped  with  miniature 
phone  jacks  for  their  microphone  inputs. 

The  novelty  of  the  Model  516EQ  lies 
in  its  integral  four-band  equalizer  that  is 
controlled  by  four  tiny  switches  recessed 
into  the  body  of  the  microphone*  Each 
switch  introduces  a  broad  response 
notch,  nominally  6  dB  deep,  with  center 
frequencies  of  190, 560, 1650,  and  4950 
Hz.  The  16  possible  combinations  of 
switch  settings  permits  the  response  of 
the  microphone  to  be  tailored  for  a  wide 
variety  of  circumstances.  The  instruction 
leaflet  shows  typical  response  curves  for 
each  of  the  switch  combinations  and  de¬ 
scribes  the  sonic  effect  of  each. 

The  Shure  516EQ  is  supplied  in  a 


rugged  plastic  storage  case,  with  signal 
cable,  mini-plug  adapter,  wind  screen, 
and  swivel  adapter  for  stand  mounting. 
For  stereo  recording,  one  can  buy  the 
Model  516EQ-PR  that  contains  two 
complete  Model  516EQ  systems  in  a 
single  carrying  case.  The  price  of  the 
Shure  Model  516EQ  is  $75. 

Laboratory  Measurements.  A  rig¬ 
orous  measurement  of  microphone  fre¬ 
quency  response  requires  elaborate  and 
specialized  test  facilities*  Fortunately,  it 
is  also  possible  to  make  less  exact  mea¬ 
surements  that  show  the  microphone’s 
effective  response  and  how  it  compares 
to  other  microphones  measured  in  the 
same  manner.  We  use  the  same  basic 
setup  employed  for  speaker  system 
testing.  A  speaker  system,  driven  from 
the  swept  frequency  output  of  a  General 
Radio  response  plotter,  is  used  as  a 
sound  source*  First,  the  output  of  the 
speaker  is  plotted  through  our  calibrated 
laboratory  microphone  at  a  distance  of 
about  15"  (38.1  cm)  from  the  grille  and 
on  the  central  axis  of  the  drivers.  Then 
the  test  microphone  is  substituted  for  the 
reference  microphone,  making  sure  that 
both  are  positioned  identically  relative  to 
the  speaker.  The  swept  measurement  is 
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Hie  Affordable  Programmable 

Never  Before  A  Fully  Programmable  Calculator 
Available  To  The  Scientific  Community  At  Such  A  Low  Cost! 


by  Mail  Order 

‘59* 
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The  Commodore  PR  (Personal 
Resource)  100— Allows  You  To 
Personally  Program  According  To 
Your  Own  Problem-Solving  Needs! 


CAUL TOLL FREE 

1800-323-2272 

24  HOURS -7  DAYS 


WHY  A  PROGRAMMABLE? 

The  Commodore  Pfl-100  Programmable  Calculator 
introduces  a  new.  finnovatrve  dimension  In  highly  sophis- 
licated  mathemalical  and  scientific  problem-solving  it 
decentralizes  and  personalizes  the  decision-making 
power  ol  the  computer,  bringing  lo  you  whai  was 
never  before  available  in  a  programmable  calculator 
with  such  features,  yet  at  an  amazingly  affordable  price. 
Method  of  Entry:  The  Commodore  PR- 100  is  designed 
for  "Think  and  Touch"  operation  utilizing  an  algebraic 
mode  of  entiy.  You  can  enter  equations  which  have  up 
to  4  levels  of  parenthesis.  Add  to  these  features  the  10 
memory  registers,  and  you  can  work  Ihe  most  com¬ 
plicated  mathematical,  scientilic,  engineering,  business, 
statistical  and  combinational  functions,  Furthermore, 
you  can  also  perform  unit  conversions:  metric  to  English 
and  English  to  metric. 

Keyboard:  The  keyboard  consists  ot  -to  keys  and  2 
switches.  35  keys  are  for  number  and  function  entry. 
10  of  these  keys  are  dual  function  (shifted  keys). 


NO  LANGUAGE  TO  LEARN 

Truty  this  programmable  calculator  is  a  powerful  per¬ 
sonal  scientific  and  mathematical  computing  resource. 
And  you  don't  need  to  know  programming  to  make  it 
work  for  you.  There  is  no  special  language  to  team.  The 
entry  system  is  so  easy  and  flexible  to  use  that  you  can 
apply  it  quickly  to  you/  own  personal  problem-solving 
techniques  and  style. 

Special  Functions  ol  the  PR-100:  To  allow  you  greater 
flexibility  in  programming,  there  are  3  special  functions: 
1.  HALT -The  program  will  halt  and  allow  the  user  to 
read  or  enter  data.  2,  GOTO-Allows  branching  from 
one  section  ol  a  program  lo  another,  3.  SKIP -Allows 
conditional  flow  ot  a  program  on  an  intermediate  result; 
that  is -the  program  goes  one  way  if  an  answer  Is 
negative  and  another  way  is  positive 
Lending,  Ed  Him  and  Modifying  Programs:  You  can 
single  step  through  a  program  to  check  ll  out.  backstep 
through  a  program,  easily  read  entered  steps  and 
modify  a  single  step  ol  a  program. 


SPECIALIZED  FUNCTIONS: 

Most  ol  the  important  functions  found  on  large  seals 
computer  systems  are  finally  now  available  to  you  on 
the  ultimate  hand-held  programmabte  calculator 
iterative  and  recursive  problem  solving  techniques:  loop¬ 
ing.  conditional  and  unconditional  branching. 
ADVANTAGES  OF  THIS 
PROGRAMMABLE: 

Considsrfor  a  moment  the  advantages  of  the  Commodore 
PR-100.  In  terms  of  increased  productivity  you  can  now 
achieve  the  capability  ol:  optimizing  mathematical  and 
scientific  models;  making  trend  and  risk  analyses;  pro¬ 
jecting  and  forecasting  more  accurately;  performing 
statistical  reductions:  automating  time-consuming 
"number-crunching." 

The  Pfl-100  Is  also  a  pre-programmed  calculator 
that  can  achieve  a  multitude  of  fonctlons:  Basic  +  -  x  + 
and  -  lunctlons;  clear  entry  or  the  enlire  calculation. 
Hyperbolic  functions  include:  smh.  cosh,  arc  cosh  and 
arc  tan;  Trigonometric  functions  include:  sin  x,  cos  x, 
tan  x.  arc  sin  x,  arc  cos  x,  and  arc  tan  x.  Calculates  in 
radians,  degrees  or  gradlans,  Enter  x  0"  to  360*  (0  to 
2tt)  or  multiples  of  360°  (2  v).  Natural  Log  (Ln  x), 
Common  Log  {log  x).  Exponential  (e*),  Antilog  (10*); 
Algebraic  Functions  include:  st,  xJ.  l/x  Powers:  (Y*); 
tt  (pi).  Change  Sign  (-*-/  );  x~y  exchange  function. 
Parenthesis  ( )  enter  equations  that  contain  up  to  4  levels 
ol  parenthesis  without  using  temporary  or  intermediate 
storage 

M  Emory  FurwEfon*:  The  PR-100  has  10  separate  mem¬ 
ory  rcgi^Qis  fc  each  memory  there  are  7  operations 

that  cjf  be  parfomttl.  n«morv  aioraCf  and  clear, 
recall  addition,  subnaclion.  muilclicjliorv  division  and 


Now  personal  programming  is  here.  A  step-function 
increase  in  capability  over  sophisticated  slide-rule  cal¬ 
culators  Capability  you  won't  fully  discover  until  you 
own  a  PR- 100  yoursell.  Fill  out  Ihe  coupon  below  or 
call  our  toll  free  number  for  your  two  week  trial. 

The  Commodore  PR-100  is  powered  by  rechargeable 
NiCad  batteries  and  Is  furnished  wrth  an  AC  adapter/ 
charger,  leatherette  carrying  case  and  lull  instruction 
booklet,  One  year  manufacturer's  warranty, 

Dimensions.  3V<Tx6Wx  IWf  Weight:  4  oz. 


Cwnpute  With  It  For  Two  Weefe-No  Obligation 

Pieaia  send _ Coffinwdor#  pfMOQ  CakulnorW  at  th* 

■UroducNny  nn«  of  only  559. to  (plus 53.05  sowing  and  Insur¬ 
ant*)  radi  It  not  cwnptatety  satisfied.  I  can  return  X  wXhin  two 
w«*s  tor  i  prompl  refund. 

Q  Instead.  Uw«  would  like  to  taka  advantage  ol  your  quantity 
price  oUsrrig  of  554.95  (jHirs  $3.95  slapping  and  tfisunnce) 
each.  OFFER  GOOD  ONLY  ON  QUANTITY  ORDERS  OF  G  UNITS 
OR  MORE1  You  can  saw  530. DO* 

Q  Check  or  MO  Enclosed  (Itf.  regents  add  5*  sales  rax) 
n  Pteaw  charge  my  crwtfl  card  checker?  beiow: 
y  American  Express  □  BankAmericanJ  □  Carle  Biantfie 
□  Diners  Club  □  Master  Charge 

Credit  Card  0 _ 


Master  Charge  Balk  # - Exp,  one  ^ 

Name _ 


City- 


Stytatore- 


7HHi(!4LM,  BMiMtvilla.  «L  40  IO«  J 

CHITonftti  BOO  3ZJ-Z272  tt  oW  ^ 


CIRCLE  NO  1?  ON  FREE  INFORMATION  CARO 


repeated  on  t tie  same  chart  paper.  The 
frequency  response  ot  the  reference  mi¬ 
crophone  is  known  (and  is  flat  within  bet¬ 
ter  than  1  dB  to  beyond  10,000  Hz),  so 
the  difference  between  the  two  curves  is 
taken  as  the  response  of  the  test  mike. 

The  curve  we  obtained  in  this  manner 
from  the  Shure  Model  516EQ  micro¬ 
phone  (with  all  four  filters  out)  has  less 
high-frequency  emphasis  than  was 
shown  on  Shure's  “typical  response" 
curves,  but  it  was  otherwise  fairly  simi¬ 
lar.  It  was  flat  within  ±  3  dB  from  110  to 
7500  Hz,  dropped  about  9  dB  in  the 
9000-to-l  1 ,000-Hz  range,  and  fell  more 
rapidly  at  higher  frequencies.  The 
low-frequency  response  followed 
Shures  curve  closely,  rolling  off  below 
200  Hz  to  -13  dB  in  the  50-to-60-Hz 
range. 

We  repeated  the  response  measure¬ 
ments  using  the  filters,  one  at  a  time, 
and  plotted  the  effect  of  each  filter  on  the 
same  coordinates  used  for  the  equal¬ 
ized  response  curve.  Each  filter  had  the 
specified  effect,  although  the  attenua¬ 
tion  was  usually  closer  to  8  or  10  dB 
than  the  nominal  6  dB,  which  will  vary 
with  load  impedance.  (We  used  a  high- 
impedance  load  in  our  tests). 

User  Comment.  The  effect  of  the  fil¬ 
ters  on  the  sound  of  the  microphone  can 
best  be  judged  by  making  a  recording 
(of  one's  own  voice,  for  example),  using 
all  possible  combinations  of  switch  set¬ 
tings.  We  would  suggest  that  one  keep  a 
small  screwdriver  or  a  pencil  handy  for 
operating  the  equalizer  switches. 

It  was  soon  apparent  that  the  micro¬ 
phone  can  be  adjusted  to  sound  like  al¬ 
most  anything  from  a  nasal  constricted 
"telephone"  sound  to  an  excellent  wide- 
range  response  very  close  to  that  of  our 
calibrated  capacitor  microphone.  We  did 
not  use  the  microphone  in  the  field  for 
live  recordings,  but  our  experience  with 
it  suggests  that  the  built-in  equalizers 
should  be  able  to  cope  with  many  of  the 
acoustic  problems  one  might  encounter. 

This  is  one  of  the  least  expensive  mi¬ 
crophones  we  have  seen  whose  sound 
quality  is  reasonably  well  matched  to 
that  of  a  modem  cassette  deck.  Other 
microphones  may  come  closer  to  utiliz¬ 
ing  the  full  capability  of  such  a  recorder, 
but  they  will  probably  cost  more  than  the 
Model  516EQ  and  will  not  have  its 
equalizing  ability.  Although  we  could  not 
make  meaningful  measurements  of  the 
sensitivity  of  the  Model  516EQ,  its  out¬ 
put  was  compatible  with  the  require¬ 
ments  of  several  good  cassette  decks 
with  which  it  was  used. 
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IDEAL  FOR 
SHURE 
cartridges 


{Stylus 
ny  Shure 
rtridge 


One  size  fits 
all  Shure 
phono 
cartridges 


Needle  in  the  hi-fi  haystack. 


Even  we  were  astounded 
at  how  difficult  it  is  to  find 
an  adequate  other  brand 
replacement  stylus  for  a  Shure 
cartridge.  We  recently 
purchased  241  random  styli 
that  were  not  manufactured  by 
Shure,  but  were  being  sold  as 
replacements  for  our  cartridges. 
Only  ONE  of  these  241  styli 
could  pass  the  same  basic 
production  line  performance 
tests  that  ALL  genuine  Shure 
styli  must  pass.  But  don't 


simply  accept  wha  t  we  say  here. 
Send  for  the  documented  test 
results  we’ve  compiled  for  you 
in  data  booklet  #AL548.  Insist 
on  a  genuine  Shure  stylus  so 
that  your  cartridge  will  retain 
its  original  performance 
capability -and  at  the  same 
time  protect  your  records. 

Shure  Brothers  Inc. 

222  Hartley  Ave., 

Evanston,  IL  60204 
In  Canada: 

A.  C.  Simmonds  &>  Sons  Limited 


TECHNICORNER 

The  criteria  for  these  tests  involved  the 
eight  standard  production  line 
inspections  used  for  all  Shure  styli: 
Visual  and  mechanical  inspection,  tip 
configuration,  trackability,  vertical 
drift,  1,000  Hz  output  level 
measurement,  channel  separation  at 
1,000  Hz „  channel  separation  at  10,000 
Hz,  and  frequency  response. 

Only  genuine  Shure  styli  have  the 
nameSHUREon  the  stylus  grip  and  the 
words  "This  Stereo  Dynetic9  stylus  is 
precision  manufactured  by  Shure 
Brothers  Inc**  on  the  box. 


Manufacturers  of  high  fidelity  components,  microphones,  sound  systems  and  related  circuitry. 
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NOW,  DISKS  TOO! 


(And  they're  Disk-tinctly  Digital  Group.) 


With  the  addition  of  our  all-new  Disk  Subsystem,  the  Digital  Group 
becomes  the  only  manufacturer  of  microprocessors  to  offer  you  a 
real  choice.  Tape  or  disk.  Or  both.  Whatever  you  want 

We  spent  a  lot  of  time  designing  and  testing  our  new  Disk 
Subsystem,  and  it  shows  in  the  result.  The  Subsystem  is  highly 
flexible.  .  .  gives  you  direct  access  to  data.  ,  and  completes  your 
Digital  Group  System. 

Here's  what  the  Disk  Subsystem  consists  ol 

Disk  Interlace  Card— provides  the  electrical  interface  between  the 
disk  drives  and  the  computer, 

Disk  Power  Supply— provides  all  power  required  for  up  to  2  drives 

Disk  Cabinet  and  Cables-cabinets  provide  housing  for  1  to  2 
drives  plus  the  power  supply;  assembled  cabling  is  provided  for 
connection  between  all  system  components. 

Disk  Drives— the  Digital  Group  Disk  Subsystem  supports  standard 
8"  floppy  disk  drives  from  a  number  of  manufacturers  Drives  can  be 
mixed,  and  in  addition,  mini-floppy  drives  are  available  lor  the 
function  of  a  disk  at  minimum  cost. 

Documentation  and  Software—the  Digital  Group's  standard 
documentation  includes  construction  guides,  maintenance  manual, 
theory  of  operation  and  other  useful  information  to  help  you  get  the 
fullest  value  from  your  new  Disk  Subsystem.  And  there's  also 
software  to  provide  initial  support. 

The  price?  Low.  It’s  become  a  tradition  with  the  Digital  Group  to 
offer  you  high-quality,  state-of-the-arl  equipment  at  the  lowest 
possible  prices.  Our  new  Disk  Subsystem  is  no  exception 

For  only  $745.  you  can  get  a  standard  8"  floppy  drive  and  an  interface 
card.  A  complete  single-drive  Disk  Subsystem  with  interface,  power 
supply,  cabinet,  and  cables  is  as  low  as  $995. 


Now  the  Digital  Group  system  is  really  complete.  It  you  don't  own  it 
all  yet.  take  another  longing  look  In  addition  to  our  CPU,  keyboard 
and  video  monitor,  you  can  add  an  impact  printer  and  the  cassette 
storage  system.  All  in  our  beautifully  coordinated  custom  cabinets 
All  unmistakably  Digital  Group. 

The  Digital  Group  now  has  disks.  And  a  lot  more.  Why  not  find  out 
about  all  of  our  exciting  products?  Simply  call  or  write  today  for 
direcl  information.  From  the  Digital  Group. 


box  6528  denver,  Colorado  80206  (303)  777-7133 


42 


emeu  NO  16  ON  >m  INFORMATION  CARS 


POPULAR  ELECTRONICS 


get  started  using  it. 


TELETYPEWRITER 
FUNDAMENTALS 
FOR  HAMS,  SWL'ers 
&  COMPUTER 
HOBBYISTS 
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HAVE  you  ever  wondered  about 
those  strange  "deedle-deedle"  sig¬ 
nals  on  the  shortwave  bands?  They  are 
actually  radioteletype  (RTTY)  transmis¬ 
sions  You  can  receive  them  using  your 
communication  receiver  and  readily 
available  teletypewriter  equipment.  In 
this  article,  we  will  cover  the  basics  of  ra- 
dioteletype  and  detail  how  to  set  up  an 
RTTY  listening  post  at  home. 

The  Teletype  Code*  All  teletypewrit¬ 
ers*  whether  they  communicate  by  radio 
or  land-line  links,  "talk"  to  each  other  in 
a  language  called  Baudot*  or  five-level 
code.  Each  character  (letter,  numeral* 
punctuation  mark)  in  the  Baudot  code  is 
uniquely  defined  by  a  sequence  of  live 
lime  slots*  or  elements,  each  of  which 
contains  a  mark  or  a  space.  For  exam¬ 
ple*  the  letter  A  is  “mark-mark-space- 
space- space."  When  the  teletypewriter 
is  operating  at  60  wpm  (words  per  min¬ 
ute),  each  mark  or  space  is  exactly  22 
milliseconds  (ms)  long. 

A  sixth  slot  is  added  to  the  basic  five- 
level  code  to  act  as  a  "flag'  that  indi¬ 
cates  the  end  of  a  character.  To  make 
this  slop  flag  stand  out  from  the  others, 
its  interval  is  31  ms  instead  of  22  ms. 
Still  another  time  slot  is  placed  at  the  be¬ 
ginning  of  each  character  to  give  Ihe 
teletypewriter  time  to  prepare  itself  for  a 
new  character  This  is  the  '‘start"  slot. 
The  31 -ms  stop  slot  contains  a  mark, 
while  the  22- ms  start  slot  contains  a 
space.  A  complete  character,  therefore, 
consists  of  seven  slots*  six  22- ms  inter¬ 
vals  and  one  31 -ms  interval  for  a  total  of 
163  ms  (see  Fig.  1). 

The  equipment.  A  complete  station 
for  transmitting  and  receiving  radio- 
teletype  signals  ts  shown  in  Fig.  2.  The 
transmitter  and  receiver  are  of  conven¬ 
tional  'communication4'  design.  The 
teletypewriter  is  a  combination  key- 
board/printer.  On  transmit*  the  keyboard 
drives  a  keyer  that,  in  turn*  modulates 
the  transmitter.  On  receive,  signals  are 
coupled  from  the  communication  receiv- 
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er  to  the  demodulator  or  terminal  unit 
(TU),  which  drives  the  printer. 

Now  let  u$  examine  each  component 
in  the  system  in  detail: 

Keyboard,  A  mechanical  teletypewrit¬ 
er  keyboard  resembles  the  keyboard  on 
a  conventional  typewriter,  but  its  opera¬ 
tion  is  quite  different.  When  a  key  is  op¬ 
erated,  it  selects  mechanical  levers  that 
produce  mark  and  space  pulses  that 
correspond  to  the  key's  character  Also, 
there  are  no  lower-case  letters — all  are 
capitals.  To  type  punctuation  marks,  the 
SHIFT  key  is  pressed  first*  followed  by 
operation  of  a  key  that  corresponds  to 
the  character  you  wish  to  type. 

The  diagram  in  Fig.  3  illustrates  how 
one  keyboard  might  work.  Each  key  has 
a  notched  lever,  which  when  pressed 
down  can  touch  five  'fingers"  that  will  be 
either  depressed  or  not,  depending 
upon  the  notch  positions  of  the  lever 

After  the  key  is  pressed  and  the  mark 
and  space  levers  have  moved  accord¬ 
ingly,  a  wiper  arm  sweeps  across  the 
mark  levers  but  cannot  touch  the  space 
levers  An  electrical  connection  is  made 
between  the  wiper  arm  and  mark  fin¬ 


gers.  but  no  current  can  flow  on  the 
spaces.  The  motion  or  the  wiper  arm  is 
controlled  by  a  motor  so  that  it  touches 
each  lever  for  exactly  22  rn$  This  re¬ 
sults  in  the  five-element  code  described 
above  Start  and  slop  commands  are 
generated  automatically  by  the  key¬ 
board, 

The  above  process  is  typical  of  key¬ 
board  operation,  but  it  is  not  absolute. 
There  are  variations  in  keyboard  design 
from  one  teletypewriter  to  another  The 
latest  generation  of  teletypewriters, 
however*  uses  electronic  instead  of 
electromechanical  means  for  generating 
the  Baudot  code  Digital  matrix  key¬ 
boards  with  clock-controlled  digital  IC  s 
that  generate  precisely  limed  code  ele¬ 
ments  have  recently  become  common. 

Transmitter  Keying  Dc  pulses  pro¬ 
duced  by  the  keyboard  drive  a  keyer 
that*  in  turn,  modulates  the  transmitter. 
Most  often  used  is  frequency  shift  key¬ 
ing  (FSK),  a  form  of  frequency  modula¬ 
tion  Transmission  of  FSK  signals  allows 
the  use  of  FM  demodulation  techniques 
so  that  there  Is  some  discrimination 
against  noise 


When  a  transmitter  is  FSK  modulated 
two  output  frequencies  result,  one  at  the 
carrier  frequency  and  the  other  at  a 
slightly  lower  frequency*  The  simplest 
way  to  accomplish  the  frequency  shift  is 
to  add  more  capacitance  to  the  transmit¬ 
ter  s  vfo  tank  circuit  or  in  parallel  with  the 
oscillating  crystal  In  practice,  the  dc 
pulses  from  the  keyboard  control  a  relay 
or  solid-state  switch  that  rapidly  con¬ 
nects  and  disconnects  the  additional  ca¬ 
pacitor  Hence,  the  transmitted  frequen¬ 
cy  varies  in  step  with  a  character's  mark 
and  space  code. 

Most  commercial  systems  employ  a 
425-Hz  shift,  A  T70-Hz  shift  is  common 
on  the  hf  amateur  bands*  but  FCC  regu¬ 
lations  allow  use  of  any  shift  up  to  900 
Hz,  For  example,  if  the  carrier  frequency 
is  15.000000  MHz  and  the  shift  is  425 
Hz,  the  output  frequency  will  alternate 
between  15.000000  and  14,999575 
MHz  By  convention,  the  space  is  the 
lower  and  the  mark  The  higher  frequen¬ 
cy  In  this  example*  marks  appear  at 
15.000000  MHz  and  spaces  appear  at 
14.999575  MHz 

Receiving  FSK ,  A  bfo  (beat  frequency 
oscillator)  is  commonly  used  for  CW  re¬ 
ception.  The  bfo  generates  a  signal  that 
beats  against  the  incoming  CW  signal  to 
produce  an  audible  tone  If  the  frequen¬ 
cy  of  the  bfo's  output  is  variable^  the  fre¬ 
quency  of  the  audible  tone  can  be 
changed,  In  RTTY  communication,  sig¬ 
nals  are  received  as  in  ordinary  CW*  but 
the  bfo  is  tuned  to  provide  1275-  and 
1 700-Hz  tones,  which  are  425  Hz  apart. 

The  reason  for  using  1275-  and 
1 700-Hz  tones  is  that  a  terminal  can  de¬ 
modulate  only  one  pair  of  frequencies  at 
a  time.  This  pair  was  chosen  by  TU 
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Fig ,  2 ,  Block  duigraw  of  the  equipment  in  a  roruplcfe  ftTTY  tori- 


manufacturers  for  demodulation  of  a 
425-Hz  shift.  (However,  you  can  adjust 
the  bfo  or  the  main  tuning  knob  if  the  bfo 
is  fixed  to  produce  any  pair  of  tones  your 
TU  can  demodulate.)  Other  shifts  and 
tone  pairs  used  in  RTTY  communication 
are  listed  in  Table  I. 

An  RTTY  terminal  unit  looks  and  acts 
like  an  FM  receiver,  but  it  accepts  audio 
signals.  Called  an  audio  TU.  its  block 
diagram  is  shown  in  Fig.  4.  The  limiter 
accepts  the  audio  outputs  of  the  receiver 
and  amplifies  and  dips  them  to  keep  the 
signal  level  fairly  constant.  Mark  and 
space  filters  remove  any  extraneous  sig¬ 
nal  content.  The  two  filtered  tones  are 
converted  into  dc  pulses  by  the  audio 
discriminator.  Any  ripple  on  the  dc 
pulses  is  smoothed  by  the  low-pass  fil¬ 
ter.  The  dc  pulses  are  then  applied  to 
the  keyer,  which  uses  them  to  generate 
commands  for  the  printer's  magnets. 


AFSK .  Another  method  of  keying  is 
audio- frequency  shift  keying,  or  AFSK.  It 
produces  a  result  similar  to  FSK  but  is 
derived  in  a  different  manner.  Two  audio 
tones,  separated  by  the  frequency  shift, 
modulate  an  AM  or  an  SBB  transmitter. 
The  low-distortion  sine-wave  tones  are 
applied  to  the  transmitter's  microphone 
input, 

II  the  output  from  the  transmitter  is 
conventional  AM,  no  bfo  is  required  in 
the  receiver.  The  detected  envelope  is 
coupled  to  the  TU  from  the  receiver's 
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TAfiLE  I— STANDARD  SHIFTS 
AND  TONE  PAIRS  (Hz) 


Shift 

170 

425 

850 

Space 

1275 

1275 

1275 

Mark 

1445 

1700 

2125 

OTHER  PAIRS  IN  USE 

Space 

2125 

2125 

2125 

Mark 

2295 

2550 

2975 

audio  output.  If,  on  the  other  hand,  SSB 
equipment  is  used,  the  receiver  must  be 
carefully  tuned  for  the  correct  output  fre¬ 
quencies  and  allowances  must  be  made 
in  the  transmitter  for  a  100%  duty  cycle. 
As  in  FSK,  the  two  tones  commonly 
used  are  1 275  and  1 700  Hr, 

The  Printer  Although  printer  design 
varies  from  one  machine  to  another,  the 
following  description  is  representative  of 
printer  operation  A  simplified  printer  is 
shown  in  Fig.  5,  The  selector  magnet  is 
energized  by  each  mark  pulse.  This 
closes  the  relay  that  corresponds  to  a 
moving  cam  connected  to  each  mark 
and  space  lever.  At  the  proper  time,  the 
cam  either  pulls  down  or  does  not  affect 
the  lever.  Each  lever  is  connected  to  a 
bar  with  many  notches,  which  are 
placed  at  different  intervals  along  the 
bar. 

In  the  illustration  shown  in  Fig,  5,  the 
first,  third,  and  fifth  levers  are  pulled  by 
the  cam.  The  other  levers  remain  in  their 
original  positions.  After  a  character  is 
completed  (all  five  pulses  received),  one 
set  of  notches  lines  up  directly  under  the 
appropriate  character's  striker.  (Strikers 
are  in  a  row,  as  in  a  regular  typewriter.) 
When  the  stop  pulse  is  received,  a  ham¬ 
mer  hits  all  strikers,  but  only  the  one  with 
the  lined -up  notches  moves  and  imprints 
the  paper.  After  the  strike  occurs,  the 
bars  and  their  notches  return  to  their 
original  positions. 

The  new  teletypewriter  printers  literal¬ 
ly  do  not  print  at  all.  They  are  actually 
special  types  of  TV  receivers  that  proc¬ 
ess  the  dc  pulses  and  apply  control  sig¬ 
nals  to  form  letters  on-screen.  The  ad¬ 
vantages  of  screen  printers  are  that  they 
are  quiet,  clean,  and  have  no  moving 
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pads  to  wear  out.  Some  screen  printers 
have  memories  that  allow  storage  and 
playback  of  messages.  These  "glass 
teletypewriters'’  cannot  produce  "hard" 
copy  on  paper;  for  this,  you  must  use  a 
regular  teletypewriter  printer. 

Some  teletypewriters  have  perfora¬ 
tors  that  punch  holes  in  1"  (25,4-mm) 
wide  paper  tape.  The  holes  in  the  tape 
correspond  to  character  codes.  Tapes 
can  be  made  from  either  an  incoming 
signal  or  from  a  message  typed  on  the 
machine's  keyboard.  To  play  back  the 
message,  you  feed  the  tape  through  a 
tape  reader  called  a  transmitter-dis¬ 
tributer  (TD).  The  teletypewriter  then 
prints  the  message.  You  can  also  trans¬ 
mit  taped  messages  over  the  air. 

The  most  commonly  used  speed  is  60 
wpm,  but  stations  also  transmit  at  66. 
75t  and  100  wpm.  To  receive  different 
speeds,  no  changes  need  be  made  in 
the  terminal  unit,  but  the  printer  must  be 
altered.  Printers  rely  on  gears  to  set  the 
speed.  Changing  gears  allows  the  ma¬ 
chine  to  print  at  different  speeds.  TV 
telety pewrite  rs  usually  accommodate 
many  speeds  with  just  the  turn  of  a 
switch 

The  number  of  words  per  minute  tells 
you  only  part  of  the  printer's  story  be¬ 
cause  each  speed  requires  different  slot 
lengths  A  slot  for  60- wpm  copy  is  not 
the  same  length  as  one  at  100  wpm  So, 
another  word — "baud" — was  invented 
to  take  slot  length  into  account  The 
baud  is  a  measure  of  the  rate  at  which 
data  is  sent  and  is  defined  as  a  rate  of 
one  pulse  (of  the  shortest  duration  used 
in  the  system)  per  second.  The  baud 
rate  is  calculated  by  finding  the  recipro¬ 
cal  of  the  shortest  slot  length.  For  60 
wpm,  the  shortest  length  is  22  ms  or 
0.022  s;  the  baud  rate  is  1/0.022  =  45.5 
baud.  Other  baud  rates  are  detailed  in 
Table  If. 

When  printer  gears  are  changed,  the 
baud  rate  is  altered.  The  printer's  mag¬ 
nets  sweep  the  levers  in  step  with  the 
length  of  each  pulse  and,  hence,  the 
baud  rate. 


Equipment  Considerations.  Any 

good  communication  receiver  can  be 
used  for  receiving  RTTY,  Due  to  the 
small,  critical  frequency  shift,  however, 
stability  is  essential.  If  your  receiver  s 
GW  filter  bandwidth  is  400  Hz.  it  will 
probably  be  suitable  for  shifts  up  to  425 
Hz.  ft  might  not  work  welt  with  wider 
shifts,  such  as  850  Hz,  especially  if  sig¬ 
nals  are  weak.  Of  course,  the  SSB  filter 
can  be  used  if  the  received  shift  is  too 
great  for  the  CW  filter. 

Your  choice  of  TU  s  hinges  on  your 


TABLE  If — RATES  AND  SLOTS 


U  aud  a 

WardsiMln, 

Mifliit-r 

Pulio 

45 

60 

22.0 

50 

66 

20.0 

57 

75 

17.57 

74 

100 

13.47 

too 

132 

10.0 

needs  and  your  budget,  (Sources  of 
teletypewriter  gear  are  listed  in  Table 
III,)  One  inexpensive  approach  is  to 
build  your  own  TU.  A  simple  two-chip  TU 
can  be  built  for  less  than  $20.  Alterna¬ 
tively,  you  might  decide  that  a  more  so¬ 
phisticated  demodulator  with  built-in  os¬ 
cilloscope  tuning  indicator  and  sharp  lit¬ 
tering  and  a  choice  of  shifts  fills  your 
needs.  Plans  for  many  different  TUTs 
can  be  found  in  published  literature. 

If  you  prefer  not  to  build  your  own  TU, 
you  can  buy  factory  assembled  units. 
Some  features  to  look  for  here  are  a 
choice  of  shifts,  reverse/normal  switch¬ 
ing.  Altering,  tuning  indicator,  baud-rate 
selection,  adequate  loop  current  for  the 
prinler  magnets,  and  selectivity. 

Most  RTTY  enthusiasts  buy  "surplus" 
printer/keyboard  combinations.  After 
these  machines  are  used  commercially, 
surplus  dealers  buy,  recondition,  and  re¬ 
sell  them.  Old  teletypewriters  are  rugged 
and,  if  properly  reconditioned,  should 
last  a  long  time.  Prices  range  from  $50 
to  $250,  depending  on  model,  age,  and 
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condition.  New  machines  are  quite  ex¬ 
pensive  and  can  cost  as  much  as 
$2000 

You  might  wish  to  buy  a  video  monitor 
instead  of  a  mechanical  printer.  (Of 
course,  you  can  modify  an  old  TV  re¬ 
ceiver  for  use  as  a  monitor,)  A  video 
monitor  requires  the  use  of  a  visual  dis¬ 
play  unit  (VDU).  which  converts  the  dc 
pulses  from  a  TU  into  a  form  suitable  for 
onscreen  display  VDU's  cost  $350  to 
$600,  You  can  however,  build  your  own 
VDU  from  plans  that  have  been  pub¬ 
lished  in  the  literature. 

If  you  are  a  computer  hobbyist,  con¬ 
sider  using  your  existing  monitor  and 
VDU.  Be  aware,  of  course,  that  comput¬ 
ers  use  ASCII,  an  eight-level  computer 
code,  rather  than  the  five-level  Baudot 
code  used  in  RTTY,  Baudot  signals 
must  be  converted  to  ASCII  before 
reaching  the  VDU.  BaudoKo-ASCII 
converters  are  commercially  available, 
or  you  can  make  one  yourself. 

Making  Connections.  If  you  buy  a 

teletypewriter,  be  sure  you  get  the  man¬ 
ual,  because  it  contains  the  machine's 
wiring  diagram  and  color  code.  Each 
machine  is  wired  differently.  Bear  in 
mind  that,  in  spite  of  the  jungle  of  wires 
inside  the  teletypewriter,  only  six  wires 
are  necessary  for  RTTY  operation.  Two 
are  for  the  motor,  two  for  the  printer 
magnets,  and  two  for  the  keyboard. 
Once  you  locate  the  appropriate  wires, 
the  hookup  necessary  to  put  the  tele- 
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Fig.  5.  Typical  printer  action.  .At  fAL  before  letter  in  went,  notch™  are  in  random  order. 
At  (B),  after  letter  is  sent,  one  set  of  notches  lines  up  under  the  correct  «f rifrer. 


typewriter  in  service  is  easily  accom¬ 
plished. 

Local  copy  {typing  on  the  keyboard 
and  obtaining  a  print-out  but  no  trans¬ 
mission)  can  be  accomplished  with  me 
circuit  shown  in  Fig.  6.  Many  teletype- 
writers  employ  two  selector  magnets 
(check  your  manual  on  this)  that  are 
connected  either  in  series  or  in  parallel 
with  each  other  Use  an  ohmmeter  to 
check  the  resistance  of  the  magnet  cir¬ 
cuit.  Each  magnet  has  approximately 
100  ohms  of  dc  resistance;  so.  an 
ohmmeter  reading  of  200  ohms  indi¬ 
cates  a  series  connection,  while  a  50- 


TABLE  III— SOURCES  OF  RTTY 
EQUIPMENT 

All  lronic9’How£i  rd 
Box  19 

Boston.  MA  02101 
Atlantic  Surplus  Seiler 
3730  Nautilus  Ave. 

Brooklyn,  NY  11224 
Dove  Iron 
627  Fremonl  Ave, 

S,  Pasadena.  CA  91030 

Farr  Rftdio  Sales 

60X1105 
Lima,  OH  45852 
Teletype  Corp. 

5S55  Touby  Ave. 

Skokie,  IL  60076 
T  ypefronics 
BOX  6873 

Fort  Lauderdale,  FL  33310 
Nut  Stinette  Electronic 

B90  Virginia  Ave. 

Tavares,  FL  3277B 


ohm  reading  indicates  a  parallel  hookup. 
Because  each  magnet  requires  about 
30  mA  of  current*  parallel  wiring  calls  for 
60  mA  in  the  loop  circuit,  white  series 
wiring  requires  30  mA  in  the  loop.  Adjust 
the  series  resistor  for  the  proper  magnet 
current. 

Turn  on  the  motor  by  applying  117 
volts  ac  to  its  winding.  With  proper  mag¬ 
net  current  flowing  and  the  motor  run¬ 
ning,  you  should  be  able  to  type  on  the 
keyboard  and  obtain  a  printed  hardcopy 
message.  If  you  have  trouble  obtaining 
local  copy,  check  your  wiring.  Garbled  or 
no  printing  at  all  could  also  be  caused  by 
poor  adjustment  of  the  "range  selector,” 

Sometimes,  distortion  occurs  in  RTTY 
transmissions.  Pulses  often  become 
longer  or  shorter  because  of  propaga- 
lion  conditions.  To  counteract  this,  ma¬ 
chines  are  designed  to  respond  to  only  a 
small  section  in  the  middle  of  the  pulse 
width.  The  exact  location  of  this  "win¬ 
dow"  is  controlled  by  the  range  selector. 


a  movable  arm  that  has  graduations 
from  0  to  120. 

To  test  the  range  selector,  type  the 
letters  RY.  These  letters,  when  alter¬ 
nately  typed,  produce  a  mark  pulse  in 
each  of  the  five  slots.  Move  the  range 
selector  toward  0.  As  you  approach  0, 
the  teletypewriter  will  begin  to  lose  intel¬ 
ligibility  and  print  random  characters. 
Note  the  setting  at  which  this  occurs. 
Then  increase  the  setting  until  the  ma¬ 
chine's  printer  locks  up,"  again  noting 
the  setting.  Set  the  range  selector  mid¬ 
way  between  these  two  points. 

The  terminal  unit  should  be  connected 
as  shown  in  Fig,  7,  TU's  vary  in  design, 
but  some  share  basic  characteristics. 
For  example,  they  all  have  a  method  for 
adjusting  the  shift  frequency,  which  is 
usually  a  variable  inductance.  And  they 
all  have  controls  for  adjusting  printer 
current,  usually  via  a  potentiometer. 
Both  controls  must  be  properly  adjusted 
for  correct  TU  operation. 


Fig,  ri.  Local  copy  can  fie  obtained  using  the  loop  circa  if  xhoam  here. 
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SELECTOR 
NC  KEYBOARD  MAGNETS 
CONTACTS 


125  VDC 


LOOP  CIRCUIT' 


Fifj,  7.  How  hi  up  an  RTTY  rewiring  atniUtn  ndfh  a  ffrmiwif  unit. 


Connect  the  TU  to  the  receiver's  au¬ 
dio  output,  keeping  the  speaker  online 
so  that  you  can  hear  the  incoming  sig¬ 
nals  Rnd  an  RTTY  station  arid  tune  it  in 
carefully,  using  the  TU  s  tuning  indicator 
for  accuracy.  Because  tuning  in  RTTY 
stations  is  tricky,  you  may  get  garbled 
copy  until  you  become  accustomed  to 
tuning.  Some  operators  tune  until  legible 
copy  appears,  while  others  can  tune  in 
the  proper  tones  by  ear.  Either  method 
is  tine,  but  do  not  expect  to  be  able  to 
emulate  this  right  away,  It  takes  lots  of 
practice. 

If  you  get  garbled  copy,  it  may  be  due 
to  one  of  several  causes.  The  most  com¬ 
mon  is  that  the  station  is  transmitting  at 
a  different  shift  or  speed  from  your  set¬ 
tings  Again,  experienced  operators  can 
'hear1’  different  speeds  and  shifts  You 
wifi,  loo,  after  a  while 

A  station  might  be  transmitting  in  re¬ 
verse  shift,  with  the  space  high  and  the 
mark  low.  Switching  sidebands  on  your 


receiver  or  shifting  the  Pfo  output  to  the 
other  side  of  zero  beat  will  compensate 
for  this.  Many  TU  s  have  a  reverse/nor¬ 
mal  switch  that  accomplishes  the  same 
thing  Military  stations  often  transmit  se¬ 
cret  cipher  messages  that  look  like  gib¬ 
berish  If  you  are  not  aware  of  this  prac¬ 
tice,  you  can  go  crazy  trying  to  copy 
them 

Listening.  At  least  200  stations,  ex¬ 
cluding  radio  amateurs  and  the  military, 
transmit  RTTY  [see  Table  IV),  Most  use 
shifts  of  425  to  850  Hz  and  speeds  of  60 
to  100  wpm  By  tuning  to  them,  you  can 
receive  news  reports,  weather  fore¬ 
casts,  and  commercial  radiograms,  as 
well  as  conversations  between  radio 
amateurs  and  military  traffic  However, 
you  should  read  Section  G05  of  the 
Communications  Act  of  1934  that  con¬ 
cerns  secrecy  of  communications. 

In  brief,  the  Act  prohibits  a  listener 
from  divulging  to  a  third  party  or  using 


TABLE  IV— RTTY  STATIONS 


Call 

Frequency 

(MHi) 

Location 

Service 

9PX29 

6,910 

Barbados 

Reuters 

WFK80 

10,7535 

New  York 

Reuters 

RVW57 

12.315 

Moscow 

Tass  (some 

WER73 

13480 

New  York 

English  news 

UPI 

WER24 

14.770 

New  York 

UPf 

WEY45 

15.914 

New  York 

AP  (some 

SOP29 

15.989 

Poland 

English  news) 
Polish  Press  {some 

English  news) 

Note;  Most  ham  operators  use  a  170-Hz  shilt  at  60  wpm  near  3  620,  7  040,  an 0 
14  090  MHz. 


TABLE  V— REFERENCE  LIST 

Confidential  Frequency  List 
By  Robert  B,  Grove 
Pub  by  Giifer  Assoc, 

Box  239 

Park  Ridge,  NJ  07656 
[Extensive  lists  of  stations 
transmitting  RTTY.  Updated 
periodically  ) 

The  New  RTTY  Handbook 
73  Publishers 
Peterborough.  NH  03458 
(Good  for  beginners,  slanted 
for  hams.) 

RTTY  News 

Canadian  Amateur  Radio  Teletype 
Group 

Gwen  Burnett 
65  Fifeshire  Rd 

Wiliowdale,  OnL,  Can  M2L  2G9 
(Technical  information  and 
amateur  operating  news.) 

Teleprinter  Handbook 
By  D  L  Goacher  &  J.  G  Denney 
Radio  Society  of  Great  Britain 
35  Doughty  St, 

London,  WCVN  2AE,  England 
(Thorough  treatment  of  RTTY 
Large  section  on  machine  repair 
and  maintenance.) 

A  TTY  Journal 
P  0  Box  837 
Royal  Oak,  Ml  48068 
(Published  1 0  times  per  year 
Slanted  for  the  ham,  but  has 
classified  ads,  technical  pieces, 
and  a  DX-RTTY  column.  Publishers 
of  The  Beginner  s  RTTY  Handbook.) 
The  Radio  Amateur's  Handbook 
and 

Specialized  Communications  Techniques 
for  the  Radio  Amateur 
American  Radio  Relay  League 
225  Main  St, 

Newington,  CTG61 1 1 


for  his  own  or  a  third  party's  benefit  the 
contents  of  any  interstate  or  foreign 
communication  by  radio  or  wire  Note, 
however,  that  this  section  does  not  ap¬ 
ply  to  the  contents  of  any  radio  com¬ 
munication  broadcast  or  transmission  by 
radio  amateurs  or  others  for  use  of  the 
public  or  relating  to  ships  in  distress. 

Getting  Help.  Besides  the  books  fist¬ 
ed  in  Table  V.  ihere  are  other  sources  of 
information  and  help  to  which  you  can 
turn  Although  relatively  few  shortwave 
listeners  use  RTTY,  many  hams  trans¬ 
mit  and  receive  radioteletype  messages 
Most  of  them  will  be  glad  to  show  you 
the  "tricks  of  the  trade**  they  use  to  ob¬ 
tain  perfect  copy  Also,  many  computer 
hobbyists  use  teletypewriters  to  get  hard 
copy  or  punch  tape  o 
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POPULAR  ELECTRONICS 


Hex  -  to  -  ASCII 

Converter 
for  your 

TVT-6 


Simple  module  produces  op -code 
display  for  entire  computer. 


BY  DON  LANCASTER 


The  low-cost  "Hex-to-Ascn 

Converter'"  described  here  allows 
you  to  simultaneously  display  the  con¬ 
tents  of  every  register,  stack  location. 


and  memory  slot  in  your  microcomputer. 
The  converter  fits  easily  between  the 
TVT-6  {July  1977)  or  most  any  other 
TVT  and  the  *iC  with  which  it  is  working. 


In  operation,  the  video  monitor  used  in 
the  system  automatically  converts  and 
displays  the  hex  op  codes  for  the  ASCff 
character  set.  This  allows  your  TVT  to 
act  as  a  super  "front  panel"  that  permits 
you  to  check  as  many  memory  locations 
as  there  are  in  your  system.  This  in¬ 
cludes  ail  registers,  accumulator, 
stacks,  RAM  and  ROM  programs.  I/O, 
or  anything  else  connected  to  the  sys¬ 
tem.  Properly  used,  the  converter  is  also 
an  excellent  debugging  tool 
The  complete  hex-to-ASCII  converter 
is  built  on  a  single  compact  printed  cir¬ 
cuit  board  The  circuit  itself  consists  of 
three  low-cost  IC's  and  only  five  other 
parts, 

About  the  Circuit.  As  shown  in  Fig. 
1 ,  the  eight  input  lines  from  the  display 
memory  that  normally  drive  the  TVT 
character  generator  are  intercepted  and 
split  into  upper-  and  lower-case  charac- 


ofcode 

DATA  Ffcou 
DISPLAY 


Fig*  l*  Block  diagram  of  Op  code  tu  displaced  as 

brief  btanfe,  /oUoiverl  by  upper  then  fo^er  hex  character. 
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■.  Oscillator  ICS  is  circuit  timer  for  upper/lower  display  and  interbyte  pause . 
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PARTS  LIST 

Cl— J-jiF,  low-leakage  tantalum  electrolytic 
capacitor 

C2.C3 — 0. 1  -jxF  Mylar  capacitor 
ICI — 74LS257  quad  l-of-2  data  selector 
IC2 — IM56I0  or  similar  32X8  bipolar  tristate 
PROM  (programmed  in  accordance  with 
Fig.  3) 

IC3 — 4584B  CMOS  hex  Schmitt  trigger 
R I — 4.7-megohm .  ^4-watl  resistor 
R2 — 470*000- ohm,  W-watt  resistor 
SOI — 36-contact,  single-entry  edge  connector 
with  contacts  located  on  3. 96-ram  centers 
Misc. — Sockets  for  !C*s  (one  14-pin,  two  16- 
pin>:  press-fit  test  point  terminals;  printed 
circuit  board;  jumper  wire;  insulated  sleev¬ 
ing;  solder;  etc. 

Note:  The  following  items  arc  available  from 
PA1A  Electronics;  Box  14359,  Oklahoma 
City,  OK  37114:  No*  HAC-IB  etched  and 
drilled  pc  board  for  $4;- No.  HAC- IP  pro¬ 
grammed  IC2  for  $5;  No,  HAC-IK  com¬ 
plete  kit  of  all  parts  for  $14.95.  All  prices 
postpaid. 


Fig ,  4 .  Actuai-size 
etching  and  drilling 
guide  (right)  and 
component  layout 
(above)  for  the  pc 
board.  The  board  is 
connected  between 
the  TVT-6  and  the 
KIM-1  mtcrocoTnputer. 


(Conlinued  from  page  49) 

ters  of  four  bits  each.  These  two  hex 
characters  are  alternately  routed  to  a 
PROM  that  converts  the  hexidecimal  in¬ 
put  code  to  the  equivalent  ASCII  output. 
The  resultant  display  alternately  flashes 
the  upper  hex  character  and  then  the 
lower  hex  character,  with  both  appear¬ 
ing  on-screen  at  the  same  location. 
Each  character  is  displayed  for  slightly 
less  than  a  second.  A  brief  space  com¬ 
mand  Is  sent  to  the  PROM  during  the 
transition  from  the  lower  character  of 
one  set  to  the  upper  character  of  the  fol¬ 
lowing  set. 

To  identify  the  memory  locations,  an 
overlay  can  be  used  on  the  CRT  screen 
of  the  video  monitor,  or  a  china  marker 
can  be  used  to  label  the  operating  regis¬ 
ters  and  other  important  slots  with  which 
you  are  working.  If  the  TVT-6  is  being 
used  with  the  "Cruncher  the  Bear”  mode 
in  the  August  1977  issue,  it  is  possible  to 
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simultaneously  display  the  4096  hex 
characters  that  result  from  the  2048  op¬ 
code  words  simultaneously. 

The  complete  schematic  diagram  of 
the  converter  is  shown  in  Rg.  2  and  the 
coding  for  the  32  x  8  code-converter 
PROM  is  shown  in  Fig.  3, 

Integrated  circuit  ICI  (Rg.  2)  is  used 
as  a  four-pole,  double-throw  data  selec¬ 
tor  that  drives  \C2 \  the  code  converter. 
The  hex  CMOS  Schmitt  trigger  (JC3) 
serves  as  a  symmetrical  oscillator  that  is 
used  for  automatically  selecting  the  up¬ 
per  and  lower  character  and  to  generate 
the  brief  blanking  pulse  that  indicates  a 
new  character  display. 

Construction.  The  converter  circuit  is 
best  assembled  on  a  printed  circuit 
board.  The  etching  and  drilling  and  com¬ 
ponents  placement  guides  for  the  pc 
board  are  shown  in  Fig.  4. 


Note  on  the  components  placement 
guide  that  10  jumpers  are  used  to  inter¬ 
connect  various  pads  on  the  board.  Only 
two  of  these  jumpers,  indicated  by 
heavy  lines,  require  insulated  sleeving 
to  be  slipped  over  them  before  installa¬ 
tion  to  preclude  the  possibility  of  acci¬ 
dental  short  circuits. 

Install  and  solder  into  place  press-fit 
terminals  at  the  four  test  points  labelled 
+5,  gno,  SP,  and  u/L.  Then  install  and 
solder  into  place  the  three  capacitors, 
two  resistors,  and  the  36-contact  con¬ 
nector.  Sockets  are  recommended  for 
the  three  IC’s.  Once  the  sockets  are  in¬ 
stalled  and  soldered  into  place,  install 
the  IC's  in  their  respective  locations,  tak¬ 
ing  care  to  properly  orient  them. 

Checkout.  To  initially  check  out  the 
converter,  connect  the  TVT-6  to  the 
KIM-1  microcomputer  and  use  the 
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Fig.  5.  Overlay  mask  for  the  KJM-L  All  internal  registers 
are  displayed  jtimulta>itiG'U&ly  with  (he  entire  stack. 


512-character,  page  2  and  page  3  dis¬ 
play  of  Table  II  in  The  August  1977 
TVT-6  article.  Make  sure  that  the  system 
is  operating  properly.  Then  remove  the 
power  and  connect  the  hexTO-ASCH 
converter  between  the  TVT-6  and  jjlC, 
Power  up  again,  reload  the  program, 
and  run  the  computer.  The  original 
ASCII  display  should  now  appear  in 
hexidecimal  op  code. 

Test  point  u/L  should  have  a  1.8- 
second  square  wave,  while  test  point  sf 
should  be  high  for  1,7  seconds  and  Sow 
for  0.1  second  It  is  possible  to  '"force 


feed1'  control  signals  into  these  test 
points.  Connecting  test  point  sp  to  +5 
volts  displays  the  characters;  grounding 
sp  blanks  the  screen.  Connecting  test 
point  u/l  to  +5  volts  displays  the  lower 
four  bits,  while  grounding  it  displays  the 
upper  four  bits. 

Operation.  If  you  are  planning  to  fun 
Table  II  from  the  August  1977  TVT-6 
article,  the  usual  display  is  of  pages  02 
and  03  This  can  be  converted  to  a  page 
00  and  01  display  by  changing  instruc¬ 
tion  1 7AA  to  82  and  1 7d2  to  80. 


An  overlay  that  identifies  the  stack 
and  all  important  machine  registers  is 
shown  in  Fig  5  The  physical  size  of  the 
overlay,  of  course,  depends  on  the  size 
of  the  CRT  used  in  the  monitor.  A  sharp 
china  marker  can  alternatively  be  used 
as  a  low-cost,  workable  substitute  for 
the  overlay 

To  debug  a  program,  simply  use  the 
hex-to-ASCH  converter  with  the  KIM-1 
operating  system  in  the  single-step 
mode.  Each  time  the  operating  system 
returns  to  the  keyboard  display  mode,  aff 
registers  have  their  values  reloaded  into 
the  proper  slots  shown  in  Fig.  5. 

Hit  AD  17  80,  switch  to  sst  off,  and 
press  GO  to  view  the  accumulator,  stack 
pointer,  program  counter,  status  regis¬ 
ter,  and  the  X  and  V  index  registers  si¬ 
multaneously.  To  return  to  the  keyboard 
display  mode,  simply  press  $t. 

The  Hex-to-ASCII  convener  can  be 
used  between  memory  and  the  charac¬ 
ter  generator  of  many  other  TVT  sys¬ 
tems  as  long  as  an  8-bit  word  is  used  in 
the  TVT's  page  memory.  You  can  ignore 
the  "Pass-through"  lines  on  the  conven¬ 
er,  or  you  can  redefine  them  in  any  way 
you  need.  The  converter’s  processing 
delay  is  about  100  ns,  which  is  fast 
enough  usually  to  be  ignored,  O 


Rechargeable  Batteries  for  Consumer  Products 


THE  USE  of  batteries  to  power  elec¬ 
trical  and  electronic  devices  is  on 
the  rise  As  more  and  more  such  prod* 
ucts  are  introduced,  the  consumer  is 
faced  with  the  problem  and  cost  of  con¬ 
stant  replacement  of  batteries. 

General  Electric  has  introduced  an  al¬ 
ternative  with  two  new  lines  of  recharge¬ 
able  batteries  and  cells.  A  nickel-cadmi¬ 
um  line  consists  of  the  most  common- 
size  cells  and  batteries  used  in  such 
low-  and  medium-power  items  as  hand¬ 
held  calculators,  photoflash  camera 
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units,  and  portable  receivers.  A  sealed 
lead-acid  (SLA)  cell  line  is  designed  for 
devices  that  require  medium-to-high- 
power,  such  as  alarms,  emergency  light¬ 
ing,  and  computer  memory  systems, 

The  new  sealed  lead-acid  cells  are 
designed  to  be  completely  mainte¬ 
nance -free  They  can  be  used  in  any  po¬ 
sition  without  posing  a  problem  with 
electrolyte  spillage.  The  outer  metal 
case  of  the  cell  is  electrically  isolated 
from  the  power-carrying  plates  Both  the 
positive  and  the  negative  terminals  are 
at  the  top  of  the  cell.  A  special  glass  fiber 
separator  used  in  construction  permits 
the  cell  to  withstand  high  temperatures 
without  suffering  damage. 

The  discharge  characteristics  and  cy¬ 
cle  fife  of  the  SLA  cells  duplicate  or  ex¬ 
ceed  those  of  other  lead-acid  cells.  The 
SLA  cells  are  said  to  have  a  charge/dis¬ 
charge  life  of  about  300  cycles,  which  fa* 
vorably  compares  with  the  life  of  nickel- 
cadmium  cells  whose  life  is  typically 
about  1000  cycles. 

The  internal  resistance  of  the  SLA  cell 
is  10  mflliohms  (0.01  ohm).  This  low  val¬ 


ue  makes  possible  high  charge/dis¬ 
charge  rates  with  minimum  danger  of 
overheating  the  cell.  A  resealable  safety 
vent  in  the  cell  prevents  cell  bursting  un¬ 
der  extreme  abuse. 

The  first  of  the  new  SLA  cells  to  come 
on  the  market  is  a  cylindrical  D  cell,  ft  is 
designed  to  deliver  2,5  ampere-hours  at 
a  250-mA  discharge  rate.  The  cell  is  ca¬ 
pable  of  delivering  up  to  40  amperes  of 
continuous  current  and  75  amperes  of 
momentary  (1 -second)  current  The  line 
of  SLA  cells  will  eventually  include  bat* 
teries  rated  at  8  and  1 2  volts  and  2,5  AH 

The  rechargeable  nickel-cadmium 
battery  system  consists  of  AA,  C.  and  D 
cells  and  a  9- volt  transistor  size  battery, 
each  of  which  is  available  separately  or 
packaged  with  its  appropriate  snap-on 
module  that  connects  rt  to  the  Model 
0C3  miniature  charger  The  rechargea¬ 
ble  NiCd  cells  and  batteries  are  de¬ 
signed  tor  any  application  where  ordi¬ 
nary  carbon-zinc  batteries  are  used. 
They  are  directly  interchangeable  with 
other  AA,  C.  and  D  cells  and  9-volt  tran¬ 
sistor  batteries.  o 
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Build 

a 


Utility 

Lamp 


Operates  from  12-volt  dc  source . 


A  PORTABLE,  battery-powered 
emergency  lamp  can  be  a  life-sav¬ 
er  on  the  highway  and  a  great  conven¬ 
ience  at  camp  sites.  To  be  trufy  useful,  it 
should  provide  reasonable  il  luminal  ion 
without  quickly  depleting  the  battery  or 
confining  its  light  output  within  too  nar¬ 
row  a  beam.  The  utility  fluorescent  lamp 
described  here  satisfies  these  require¬ 
ments-  It  uses  a  conventional  15-watt 
fluorescent  tube  and  drive  circuitry  com¬ 
pact  enough  to  fit  in  the  fixture  that 
houses  the  tube.  Operating  power  can 
be  drawn  from  any  12-volt  source  capa¬ 


ble  of  delivering  2  amperes  continuous¬ 
ly  Thus,  the  lamp  can  also  be  used  to  il¬ 
luminate  the  inside  of  a  camper. 

Circuit  Operation  Timer  integrated 
circuit  ICt  in  Fig,  1  serves  as  a  pulse 
generator  whose  output  frequency  is  de¬ 
termined  by  Rf.  R2t  and  C3.  When  the 
output  of  fCf  ,  at  pin  3,  goes  low,  current 
flows  from  the  base  of  02  through  R4 
and  R5  and  then  to  ground  via  pin  1  of 
the  555  timer.  The  voltage  drop  devel¬ 
oped  by  the  load  current  across  R3  is 
applied  to  the  base  of  07,  turning  on  this 
transistor,  while  part  of  the  load  current 
from  R4  and  R5  flows  through  transistor 
07  to  ground. 
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Fig.  1.  The  555  oscillator  drives  Q2  which  causes  a  high  voltage  across 
the  tamp  through  Tl.  The  IC2  circuit  ia  a  form  of  voltage  regulator . 


PARTS  LIST 

Cl  *C4*C5 — 0. 1  -p,F,  50- V  disc  capacitor 
C2 — 220-pJ%  50- V  electrolytic  capacitor 
C3 — G.0039-|aF  silver-mica  or  polyslyrene  ca¬ 
pacitor 

C6 — 0.47-y.F*  200-V  capacitor 
C7— 1-p.F,  35-V  cleclrolylic  capacitor 
Dl  ,D2 — IN4001  (1 -ampere*  50-P1V)  rectifier 
diode 

D3.D4— I N914  or  similar  switching  diode 
FI— 3- ampere  fuse 


II — FI5T8  15-wati  fluorescent  lamp  (with 
fixture*  Scars  Model  8934  or  similar) 

IC1 — 555  timer 

IC2 — CA3 1 30  op  amp  (RCA) 

PI — Auto  lighter  accessory  plug  (Radio  Shack 
No.  274-331  or  similar) 

Ql— HEP  S3024  transistor  (Motorola) 

Q2 — HEP  S5005  transistor  (Motorola) 

R I  ,R2,R8 — 10,000-ohm,  ^-watt  resistor 
R3 — 15-ohm*  Vi- wait  resistor 
R4.R5 — 33-ohm*  2-watt  resistor 
R6,R7 — 5. 6-ohm,  Vi-watt  resistor 


R9—  1000-ohm  trimmer  potentiometer  (Radio 
Shack  No.  271-227  or  similar) 

RIO — 3300-ohm,  V4-watt  resistor 
Tl— See  text  (No.  T- 184-2  ferrite  core  avail¬ 
able  for  $3.50*  including  postage  and  han¬ 
dling,  plus  6%  tax  for  California  residents, 
from  Amidon  Associates*  12033  Ostego 
St.*  N.  Hollywood,  CA  91607) 

Misc. — In-line  fuse  holder  for  FI;  18'  No.  20 
enamelled  wire;  126"  No.  26  enamelled 
wire;  18*  conventional  twin-lead  lamp  cord; 
machine  hardware;  hookup  wire; solder; etc. 


When  the  output  of  IC1  goes  high,  the 
voltage  drop  across  R3  is  very  low.  This 
turns  off  Of  and  the  transistor  increases 
the  current-drive  capability  of  IC1  with¬ 
out  altering  the  output  wave-shape. 

The  current-boosted  output  of  IC1  is 
applied  to  switching  transistor  02,  which 
drives  step-up  transformer  Tf.  The  tran¬ 
sistor  for  Q2  has  an  80- volt  breakdown 
rating  and  can  handle  8  amperes.  In  op¬ 
eration,  fluorescent  lamp  II  requires 
1.75  amperes,  and  the  peak  current 
flowing  through  Q2  is  slightly  greater 
than  6  amperes. 

During  the  first  few  moments  of  opera¬ 
tion  and  before  the  fluorescent  lamp 
strikes*  the  rapidly  changing  magnetic 
field  of  Tl  produces  voltage  pulses  in 
excess  of  GOO  volts.  It  is  these  pulses 
that  are  applied  to  the  lamp  to  cause  it  to 
conduct.  After  the  lamp  starts*  it  serves 
as  the  load  for  Tf  and  limits  the  output 
potential  of  Tf  to  about  90  volts.  The 
time  between  power-on  and  lamp  light¬ 
ing  is  about  a  second. 

A  vehicle's  electrical  system  voltage 
might  vary  by  15%  or  more,  depending 
on  whether  or  not  the  engine  is  running 
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and  also  on  the  condition  of  the  battery. 
In  the  utility  light  circuit,  a  1 5%  Input  volt¬ 
age  variation  could  mean  low  lamp 
brightness  and  might  cause  Q2  to  burn 
out.  The  IC2  circuit  is  used  to  obviate 
these  possibilities.  Operational  amplifier 
IC2  functions  as  a  current  regulator  that 
maintains  a  constant  light  level  over  the 
range  of  battery  voltages  usually  en¬ 
countered  in  mobile  electrical  systems. 


The  voltage  drop  across  R6  and  R 7  is 
proportional  to  the  current  through  the 
fluorescent  lamp.  This  voltage  is  filtered 
and  smoothed  by  C7  and  R6  before  be¬ 
ing  applied  to  IC2.  The  op  amp  then 
compares  the  filtered  voltage  from  C7 
with  a  reference  voltage  that  is  preset  by 
R9>  The  output  of  IC2  then  develops  a 
correction  signal  that  is  fed  to  IC1  to  vary 
the  oscillator's  frequency  and  pulse 
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width  as  required  to  maintain  a  constant 
current  and  lamp  brightness. 

During  operation,  the  potential  at  pins 
2  and  3  of  IC2  is  only  on  the  order  of  0.5 
to  0-6  volt  above  ground,  which  is  suffi¬ 
cient  to  drive  the  FET  input  stage  of  the 
CA3130  used  for  IC2.  This  potential, 
however,  is  too  low  to  drive  other  op 
amps,  such  as  the  741 ,  that  do  not  have 
FET  input  stages. 

Construction.  With  the  exception  of 
FT  02,  and  TT,  all  components  should 
be  mounted  on  a  small  piece  of  perforat¬ 
ed  board  or  a  printed  circuit  board  of 
your  own  design.  The  circuit  board  as¬ 
sembly  and  other  components  then 
mount  inside  the  selected  fluorescent 
lamp  fixture.  Hence,  select  the  fixture 
before  making  the  board  assembly  so 
that  you  are  sure  the  latter  has  space  to 
fit  inside  the  fixture.  Also,  select  a  metal 
fixture  so  that  it  can  serve  as  a  heat  sink 
for  Q2.  The  fixture  should  have  at  least  a 
2W  (6.4-cm)  wide  by  P  (2.54-cm)  deep 
channel  to  accommodate  the  board  as- 


enough  cement  to  make  all  wires  adhere 
to  each  other.  Remove  the  contact  ce¬ 
ment  from  your  hand  with  acetone  or 
nail  polish  remover.  Allow  the  cement  on 
the  bundle  to  dry  before  removing  it  from 
the  support. 

The  wire  bundle  forms  about  75  turns 
around  the  ferrite  toroid  core  specified  in 
the  Parts  List.  Before  proceeding,  care¬ 
fully  scrape  away  about  W  (12.7  mm)  of 
the  enamel  coating  from  ail  wire  ends. 
Then,  referring  to  Fig.  2,  locate  one  end 
of  the  No.  20  wire  and  attach  a  tag  la¬ 
belled  GND  to  it.  Now,  using  an  ohmme- 
ter,  identify  and  label  all  remaining  wire 
ends  for  quick  identification. 

Once  the  No,  26  wires  have  been 
identified,  connect  them  in  series  exactly 
as  shown  in  Fig.  2.  As  you  twist  together 
and  solder  each  wire  connection,  be 
sure  to  insulate  the  connection.  Note 
that  the  unconnected  end  of  the  wire  la¬ 
belled  h  goes  to  the  fluorescent  lamp 
and  that  the  junction  where  the  heavy  a 
and  lighter  b  wires  meet  connects  to  the 
collector  of  Q2  This  method  of  winding 


the  power  input  before  final  mounting  of 
all  elements.  Fuse  FT  goes  in  an  in-line 
fuse  holder  located  in  the  power  cable. 
The  free  end  of  the  cable  can  be  ter¬ 
minated  with  an  automobile  cigarette 
lighter  plug  or  some  other  type  of  con¬ 
nector  that  mates  with  its  counterpart  in 
an  electrical  system.  Make  certain  that 
the  correct  polarity  is  observed  when 
connecting  the  power  line  leads. 

There  is  only  one  adjustment  that 
need  be  made  to  get  the  lamp  operating 
properly.  This  is  to  set  the  current  drawn 
by  the  lamp  by  adjusting  R9.  To  do  this, 
it  is  necessary  to  measure  the  current  to 
the  lamp.  Set  your  multimeter  to  the  2- 
or  5-ampere  range  and  connect  it  in  se¬ 
ries  with  the  fuse  holder.  (If  your  meter 
does  not  have  a  2-  or  5-ampere  measur¬ 
ing  capability,  temporarily  connect  a  0.1- 
ohm  resistor  in  series  with  the  fuse  hold¬ 
er  and  measure  the  voltage  across  it. 
The  current  is  then  this  voltage  divided 
by  0.1J 

Set  to  midscale  when  you  initially 
power  up  the  utility  lamp.  As  you  adjust 


Fig.  3.  Photo  shows  author 's  prototype.  Note  how  fixture  is  used  (with  insulation)  as  heat  sink  for  Q2. 


sembly  and  TT  (see  Fig.  3).  If  the  select¬ 
ed  fluorescent  fixture  has  a  ballast  and 
starter,  remove  them. 

Transformer  TT  must  be  home  fab¬ 
ricated  by  winding  enamelled  wire  on  a 
ferrite  core.  Cut  an  18'  (5.5-m)  length  of 
No.  20  enamelled  wire  and  seven  I81 
lengths  of  No.  26  enamelled  wire.  Form 
the  eight  wires  into  a  single  bundle  and 
temporarily  tie  one  end  to  a  door  knob  or 
other  support.  Liberally  coat  the  bundle 
with  contact  cement.  The  easiest  way  to 
do  this  is  to  pour  a  small  amount  of  the 
cement  into  the  palm  of  your  hand  and 
pull  your  hand  along  the  length  of  the 
bundle.  Leave  one  end  of  the  bundle  at¬ 
tached  to  the  support  as  you  coat  it  with 
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produces  the  tight  coupling  required  to 
prevent  high-voltage  switching  tran¬ 
sients  from  appearing  at  the  collector  of 
Q2-  The  finished  transformer  can  be 
mounted  in  the  trough  of  the  fixture  with 
silicone  rubber  or  urethane  adhesive. 

Transistor  Q2  mounts  on  the  metal  fix¬ 
ture  so  that  it  makes  thermal  but  not 
electrical  contact.  Use  a  mica  insulator 
and  silicone  heat-transfer  compound  to 
assure  good  heat-sinking  action.  A  typi¬ 
cal  installation  of  the  components  in  the 
central  channel  of  the  light  fixture  is 
shown  in  Fig.  3. 

Test  and  Adjustment.  You  can  test 
the  utility  lamp  by  applying  12  volts  dcto 


the  setting  of  R9  to  both  sides  of  its  cen¬ 
ter  position,  you  will  note  that  the  meter 
indication  will  vary  from  a  low  of  about 
0.5  ampere  to  a  high  in  excess  of  2  am¬ 
peres.  Adjust  R9  for  a  1,75  ampere  indi¬ 
cation  (0. 1 75  volt  across  the  0. 1  -ohm  re¬ 
sistor).  Once  R9  is  properly  set,  daub 
some  nail  polish  on  its  rotor  to  fix  the  set¬ 
ting.  If  you  used  a  0,1 -ohm  resistor  in  se¬ 
ries  with  the  fuse  holder*  remove  it.  The 
lamp  is  now  ready  to  use. 

One  word  of  caution  is  necessary  at 
this  point:  DO  NOT  plug  the  utility  light 
into  a  power  source  unless  a  fluorescent 
tamp  is  in  the  circuit.  Without  the  lamp 
serving  as  a  load,  high  voltage  switching 
transients  are  likely  to  destroy  Q2.  O 
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TO  DESIGN 


systems 


BY  JIM  HUFFMAN 

tips 
for  the 
circuit  designer 
on  using 
the  popular 
Transistor- 
Transistor 
Logic  family 


DIGITAL  circuits  and  techniques  are 
finding  their  way  into  all  areas  of 
electronics,  including  many  of  the  ‘all- 
linear''  circuits  of  just  a  lew  years  ago. 
Because  of  this  ever-increasing  popular¬ 
ity,  it  behooves  the  electronics  experi¬ 
menter  to  sharpen  his  knowledge  of  digi¬ 
tal  circuits  and  devices  The  focus  here 
is  on  the  popular  and  low-cost  transistor- 
transistor  logic,  or  TTL,  family  of  digital 
integrated  circuits 

The  TTL  Family  The  transistor-tran¬ 
sistor  logic  family  uses  built-in  transis¬ 
tors  both  as  electronic  switches  and 
gates,  is  highly  immune  to  noise,  and 
has  very  fast  operating  speeds.  The 
most  common  forms  of  the  TTL  family 
are  the  industrial-grade  7400  and  mili¬ 
tary-grade  5400  series.  Some  manufac¬ 
turers  have  8000  and  9000  series  of  TTL 
devices  There  is  no  relationship  be¬ 
tween  the  type  of  1C  function  and  the  last 
two  digits  in  ihe  IG's  identifying  number 
A  7400  is  a  quad  NAND  gate,  while  a 
7490  is  a  decade  counter. 

Within  the  7400  series,  letter  designa¬ 
tions  are  often  added  to  further  identify 
ihe  type  of  1C  For  example,  the  7400  is 
a  standard  four-inpul  NAND  gate,  but 
the  L  in  7 4 LOO  identifies  the  IC  as  a  low- 
power  four-input  NAND  gate  To  get  ihis 
characteristic,  one  sacrifices  speed  The 
H  in  74HOO,  on  the  other  hand,  tells  us 
that  this  is  a  high-power  version  of  the 
same  1C.  Its  output  stage  can  drive  high¬ 
er  current  loads  and  is  capable  of  driving 
normal  loads  faster  because  of  its  ability 
to  charge  the  inherent  output  capaci¬ 
tance  at  a  faster  rate. 

The  74S00  is  a  fairly  high-power  de¬ 


vice  that  is  extremely  fast  because  its  in- 
puis  are  clamped  by  Schottky  diodes. 
These  diodes  have  very  fast  switching 
characteristics  and  thus  make  the 
74S00  series  the  fastest  of  the  TTL  de¬ 
vices.  The  Schottky  diode  approach  has 
been  combined  with  the  low-power  ap¬ 
proach  to  produce  the  74LSOO  series 
The  typical  74L3QO,  for  example,  con¬ 
sumes  very  little  power,  yet  it  operates 
at  speeds  as  high  as  the  conventional 
7400  device. 

Each  of  the  types  of  TTL  devices  de¬ 
scribed  above  has  its  place  in  your  cir¬ 
cuit  designs  Your  choice  of  devices  will 
be  dictated  by  the  power  and  speed  re¬ 
quirements  of  your  specific  project 

Application  TTL  IC+s  have  very  good 
noise  immunity  characteristics  and  oper¬ 
ate  with  a  good  tradeoff  in  speed.  Even 
so,  they  musl  be  used  with  some  care  in 
circuit  design  to  minimize  interaction  be¬ 
tween  elements  For  example,  in  Fig  I, 
gates  A  and  B  can  suffer  from  unwanted 
coupling  through  the  invisible  but  very 
real  inductance  of  the  common  ground 
lead  that  ties  the  two  gates  to  the  nega¬ 
tive  side  of  the  power  supply  fine  and  the 
input  to  buffer  C  that  is  not  supposed  to 
operate  at  this  time 

When  gale  A  discharges  the  stray  ca¬ 
pacitance  at  its  output,  an  erroneous 
signal  appears  because  of  the  ground 
inductance  at  gate  B  These  undesirable 
outputs  are  commonly  called  '  glitches." 
They  can  be  eliminated  mostly  through 
proper  circuit  layout.  The  way  to  do  this 
is  illustrated  in  Fig.  2.  Here  the  ground 
interconnection  between  the  two  gates 
is  a  '  bus'1  lead 
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Assume  that  gate  A  in  Fig.  2  is  a  low- 
power  74 LOO  series  1C  and  that  buffer  0 
is  a  high-power  74H00  device.  As  soon 
as  the  htgh-power  stage  switches  on,  a 
high-speed,  high-current  switching  tran¬ 
sient  is  generated  and  causes  a  voltage 
drop  through  the  resistance  of  the 
ground  or  bus  This  voltage  is  ap¬ 
plied  to  the  input  ol  the  low-power  gate, 
which  sees  '  it  as  a  real  signal.  The  usu¬ 
al  remedy  for  this  situation  is  to  use  by¬ 
pass  capacitors  directly  at  the  V  +  and 
ground  pins  of  the  IC  s  Proper  circuit 
layout,  however,  can  minimize  glitches 
in  the  wiring  without  the  need  for  bypass 
capacitors 

An  example  of  bypassing  is  shown  in 
Fig  3  Note  thal  there  still  exists  a  slight 
variation  in  the  power  supply  along  the 
bus  and  that  although  the  transients 
(compared  to  Fig.  2)  are  almost  elimi¬ 
nated  by  the  bypass  capacitors,  the  high 
current  drain  wilt  still  affect  the  voltage  at 
one  end  of  the  bus.  The  point  to  remem¬ 
ber  in  designing  TTL  circuits,  and  any 
other  logic  system,  is  that  it  is  best  lo 
know  what  will  be  the  effect  of  an  action 
taken  rather  than  attempt  to  make  up  for 
inadequacies  after  the  fact 

The  best  way  to  lay  out  a  TTL  logic 
system  is  to  use  the  V  +  bus  and 
ground-plane  approach.  Ideally,  it  would 
be  best  to  have  all  V  +  points  in  the  cir¬ 
cuit  on  one  side  of  the  board  and  all 
ground  points  on  the  other  side  Unfortu¬ 
nately,  circuit  considerations  dictate  oth¬ 
erwise,  since  interconnections  between 
elements  must  be  made  somewhere 
However,  it  is  possible  to  simulate  the 
V  -  /ground  bus  approach  by  using  the 
layout  illustrated  in  Fig,  4  IC  s  can  be 


Fiy.  L  fiiiti  moo  {/maud  hirjttrffttiri* 

ti  rzd  sf  rtijy  copocrfflaccr  cause 
“gl i t ch  ■  *  (i  t  output  gate  of  C. 

distributed  along  this  bus  system  Each 
ol  ihe  Iwo  buses  appears  on  both  sides 
of  the  board.  It  matters  little  that  each 
bus  begins  on  one  side  of  the  board  and 
ends  on  the  other  electrically,  each  is  a 
continuous  bus 

The  Fig  4  approach  lessens  the  effect 
of  distributed  capacitance,  while  the  ca¬ 
pacitors  at  the  points  where  the  buses 
cross  over  through  the  printed  circuit 


board  are  adequate  for  bypassing  If  this 
type  of  layout  is  not  possible,  it  is  best  to 
locate  the  ground  bus  entirely  on  one 
side  of  the  board  and  the  V  -  bus  entire¬ 
ly  on  the  other  side  of  the  board 

High-current  devices  should  be  local* 
ed  as  close  as  possible  to  the  V  -  and 
ground  bus  connections  This  will  as¬ 
sure  a  minimal  effect  by  these  devices 
on  the  more  sensitive,  lower-current  de¬ 
vices  in  the  circuit  Bypassing  at  the  in¬ 
put  stages  will  then  have  greater  effect. 

Once  you  have  fabricated  a  pc  board 
for  a  certain  digital  function,  you  may 
find  it  necessary  to  include  more  than 
one  pc  board  assembly  in  your  finished 
system  In  this  case,  each  pc  assembly 
must  be  designed  to  minimize  the  inher¬ 
ent  stray  inductance  and  capacitance 
and  heavy  bus  structures  should  be 
used  to  connect  the  V  -  and  ground 
lines  to  all  boards.  In  some  cases,  it  may 
even  be  necessary  to  use  separate 
ground  leads  to  high-power  circuits 

Design  Hints  The  first  step  in  design¬ 
ing  a  logic  system  is  to  lay  it  out  on  pa¬ 
per  The  next  is  to  breadboard  your  lay¬ 
out  White  you  are  breadboarding  the 
circuit,  try  to  use  the  same  physical  lay¬ 
out  you  plan  to  use  in  the  finished  proj¬ 
ect  This  will  reduce  the  chances  of  any 
surprises  after  you  etch  a  pc  board  and 
are  committed  to  a  given  layout. 

In  the  breadboarding  stage,  there  are 
a  few  things  to  keep  in  mind.  The  popu¬ 
lar  "solderless  "  breadboard  has  a  dis¬ 
tinct  problem — there  is  very  high  capaci¬ 
tance  between  the  interconnecting  strips 
within  the  socket.  At  high  frequencies 
and  at  very  fast  swilching  speeds*  capa- 


Fiih  Z  Both  glitch  and  voltage  drop  can  occur  Fig.  3 .  Bypassing  can  eliminate  glitch  hut  not 

along  a  common  fms  tead  as  shown  here.  voltage  change  which  produces  erroneous  signal 


OCTOBER  1977 


57 


Fig .  4 .  Ground  plane  simulation 
u? here  buses  start  on  one  side 
o/ board  and  cross  to  other  side , 
with  bypassing  at  crossovers. 

dtive  coupling  may  occur  between  the 
closely  spaced  internal  “tracks”  or  be¬ 
tween  the  holes  on  the  board.  Do  not 
use  these  breadboards  for  high-frequen¬ 
cy  circuits.  They  are,  however,  adequate 
for  breadboarding  low-frequency  circuits 
in  which  the  switching  speeds  are  low. 

The  last  and  perhaps  most  important 
design  stage  is  to  debug  the  circuit  you 
set  up  on  the  breadboard.  To  do  this, 
you  will  need  certain  test  equipment, 
such  as  an  oscilloscope  or  logic  probe. 
The  logic  probe  is  handy  to  have  in 
cases  where  your  scope  has  a  limited 
bandwidth  that  prevents  it  from  register¬ 
ing  on-screen  fast  pulses.  Almost  any 
type  of  multimeter  can  be  used  to  check 
for  the  presence  of  the  proper  dc  volt¬ 
ages  on  the  various  1C  pins. 

Typical  Design.  To  illustrate  the  gen¬ 
eral  procedure  to  use  in  designing  a  TTl 
system,  let  us  work  up  a  six-decade  de¬ 
coder/driver/display  system  for  a  30- 
MHz  frequency  counter.  Since  operation 
is  to  30  MHz,  we  can  use  standard  7490 
decade  counters  and  7447  decoder/ 
drivers  for  the  seven-segment  LED  dis¬ 
plays.  We  will  also  use  separate  5-volt 
supplies  for  the  display  system  and  1C 
portion  of  the  circuit. 

First,  we  would  start  by  laying  out  on 
paper  the  basic  circuit  configuration. 
Then,  we  circle  the  portions  of  the  sys¬ 
tem  that  draw  high  current,  as  shown  in 
Fig.  5.  The  areas  of  highest  current  de¬ 
mand  are  the  outputs  of  the  7447  LED 
drivers  and  the  LED  displays,  neither  of 
which  are  required  to  do  high-speed 
switching.  The  highest  speed  device  in 
this  circuit  is  IC1t  which  must  operate  at 
frequencies  up  to  30  MHz.  Consequent¬ 
ly,  this  1C  must  be  located  at  the  point  of 


least  possible  noise  and  bus  glitches.  By 
using  independent  V+  and  ground  leads 
at  the  input  of  IC1 ,  there  is  no  need  for 
bypass  capacitors. 

The  next  step  is  to  breadboard  the  cir¬ 
cuit  and  debug  it.  Once  this  is  done,  a 


printed  circuit  board  can  be  made.  An 
actual  pc  assembly  for  this  circuit  is 
shown  in  Fig.  6,  Note  that  the  pc  board 
has  copper  traces  on  both  sides  of  the 
board,  which  eliminates  the  need  for 


separate  wire  jumpers  to  interconnect  all 
points  in  the  circuit. 

Closing  Remark.  As  you  can  see 
from  the  foregoing,  designing  with  TTL 
is  relatively  easy — if  you  give  careful  at¬ 


tention  to  circuit  layout.  One  way  you 
can  get  a  “feel”  for  proper  design  is  to 
experiment  with  the  various  types  of  TTL 
IC  s  available  at  low  cost  from  the  adver¬ 
tisers  in  the  back  of  this  magazine,  O 


Fig .  6.  The  final  layout  of  the  decade  counter 
follows  the  general  outline  suggested  in  Fig ♦  5. 


Fig .  5.  Sample  circuit  has  independent  grounds  and  supplies 
to  reduce  glitches.  Circled  areas  have  own  supply  leads. 
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CONSTRUCTION 
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Easy-to-build  instrument 
uses  a  ferrite  toroid  coil  for 
accurate  readings 
at  low  power  levels , 


'ANCURA 


LOW-POWER  communications  gear 
such  as  CB  transceivers  and  ama¬ 
teur  GRP  rigs  have  no  r-f  output  to 
spare.  So  it's  especially  important  to 
make  maximum  use  of  available  power 
(as  well  as  receive  capability)  by  proper¬ 
ly  tuning  the  antenna  system.  These  ad¬ 
justments  are  most  often  made  with  an 
SWR  meter,  such  as  the  instrument  de¬ 
scribed  here. 

This  SWR  meter  is  easy  to  build  and 
inexpensive.  Moreover*  it  features  a  fer¬ 
rite  toroid  pickup  coil  to  achieve  high 
sensitivity.  This  makes  it  possible  to  get 
an  accurate  SWR  reading  even  at  low  r-f 
power  levels. 
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FORWARD  POWER  “ 
SENSING  LOOP 


REFLECTED  WAVE  - 


-REFLECTED  WAVE 


Fig.  1.  Typical  SWR  meter 
uses  sampling  lines  to  detect 
forward  and  reflected  waves. 
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How  It  Worits.  The  SWR  meter  indi¬ 
cates  the  relative  amplitudes  of  the  for¬ 
ward  and  reflected  waves  travelling  on 
the  transmission  line.  (These  two  com¬ 
bine  to  create  a  standing  wave.)  When 
the  line  is  connected  to  a  perfectly 
matched  load,  no  standing  wave  exists. 
The  forward-going  wave  will  travel  down 
the  line  and  will  be  completely  trans¬ 
ferred  to  the  load.  A  mismatched  load, 
however,  will  not  accept  all  of  the  energy 
from  the  line.  It  will  reflect  a  portion  back 
toward  the  source,  causing  a  standing 
wave  to  appear  on  the  line. 

The  forward  and  reflected  waves  must 
be  isolated  to  effect  their  measurement. 
This  is  done  by  sampling  lines  (Fig.  1) 
that  are  properly  terminated  at  one  end 
and  mismatched  at  the  other.  When  en¬ 
ergy  is  coupled  to  a  sampling  line,  the 
mismatched  termination  will  reflect 
some  portion  toward  the  proper  termina¬ 
tion,  just  as  the  transmission  line  will. 
However,  the  reflection  produces  a  tra¬ 
velling  wave  on  a  sampling  line,  as  op¬ 
posed  to  the  standing  wave  on  the  trans¬ 
mission  line.  This  travelling  wave  corre¬ 
sponds  to  either  the  forward  or  reflected 
component  of  the  energy  on  the  trans¬ 
mission  line. 

Figure  1  shows  that  the  two  sampling 
lines  are  identical  except  for  the  physical 
locations  of  the  matched  (resistors)  and 
mismatched  (diodes,  capacitors,  and 
meters)  terminations  with  respect  to  the 
transmission  line.  The  reflected  waves 
on  these  lines  travel  from  the  mismatch 
to  the  matched  terminations,  and  are 
therefore  moving  in  opposite  directions. 
But  only  one  is  travelling  in  the  opposite 
direction  of  the  reflected  wave  on  the 
transmission  line.  Thus,  reflected  waves 
on  the  sampling  lines  are  out  of  phase. 

When  the  reflected  waves  on  a  sam¬ 
pling  line  and  the  transmission  line  are 
moving  in  the  same  direction,  the  reflect¬ 
ed  component  on  the  sampling  line  is 
reinforced  and  the  forward  component  is 
cancelled.  This  occurs  in  the  reverse 
power  sensing  loop,  and  Ml  will  display 
the  relative  magnitude  of  the  reflected 


wave  on  the  transmission  line.  When  the 
reflected  waves  are  travelling  In  the 
same  direction,  the  reflected  component 
is  cancelled,  leaving  the  forward  wave 
for  display  by  M2 

In  this  project,  a  toroid  coil  is  used  in 
place  of  the  sampling  lines,  greatly  sim¬ 
plifying  construction  and  increasing  sen¬ 
sitivity  as  compared  to  standard  “trough 
line’"  designs.  Two  SWR  meter  configu¬ 
rations  are  presented.  The  first,  shown 
schematically  in  Fig.  2,  is  the  simpler  of 
the  two.  It  is  intended  for  CB  applica¬ 
tions  where  the  only  requirement  is  to 
measure  SWR  on  a  line  with  a  fixed  in¬ 
put  power  of  four  watts.  The  meter  reads 
only  reflected  power.  A  zero  indication 
suggests  a  perfect  match,  and  any  read¬ 
ing  above  half  scale  points  to  a  bad  mis¬ 
match  that  should  be  corrected. 

The  second  configuration  (Fig.3)  is 
more  flexible,  containing  a  switch  and  a 
sensitivity  control  to  allow  measure¬ 
ments  of  both  forward  and  reflected 


Fig .  2.  Schematic  diagram  of 
reflected-power-only  meter . 


monly  varied.  To  obtain  a  meaningful 
reading,  the  sensitivity  control  must  be 
adjusted  each  time  the  meter  is  used. 

Construction.  Decide  which  circuit 
you  will  build,  and  select  a  suitable  me¬ 
ter  for  Ml .  The  one  used  in  the  author's 
reflected-power-only  prototype  is  a 
300-ilA  meter,  while  the  meter  in  his  full- 
SWR  prototype  has  a  1-mA  movement. 
Any  meter  from  50  to  1  mA  can  be 
used  with  good  results.  The  project 
should  be  housed  in  a  metal  enclosure 
just  large  enough  to  accommodate  Ihe 
meter,  switch,  potentiometer  (if  used) 
and  SO-239  coaxial  connector.  A  4"  x 
2W  x  2W  (10.2  x  5.4  x  5.4  cm)  alumi¬ 
num  utility  box  can  be  used  for  the  full- 
SWR  meter. 

Attach  a  PL-259  connector  to  one  end 
of  an  18-to- 36-inch  (45.7-to-91.4-cm) 
length  of  RG-58-U  cable.  Remove  1* 
(2.54  cm)  of  the  cable's  black  vinyl  outer 
jacket,  and  comb  out  the  exposed  braid. 
Twist  the  combed  braid  to  form  one 
large  stranded  conductor  Then  remove 
V**  (6.4mm)  of  the  insulation  around  the 
inner  conductor.  Drill  a  hole  on  one  side 
of  the  enclosure  to  accommodate  the 
coaxial  cable.  Mount  a  rubber  grommet 
in  the  hole  and  push  the  coax  through  it. 
Drill  holes  for  an  SO-239  coaxial  con¬ 
nector  on  the  opposite  side  of  the  enclo¬ 
sure  and  mount  the  connector  and  a  sol¬ 
der  lug  as  shown  in  Fig.  4. 

Pass  the  inner  conductor  through  a 
ferrite  toroid  (see  parts  list)  before  sol¬ 
dering  the  coaxial  conductors  to  the  con- 
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PARTS  LIST 


Cl — 5-pF,  500-volt  disc  ceramic  or  silver 
mica  capacitor 

C2— 0,001-p.F,  500-volt  disc  ceramic  or  silver 
mica  capacitor 
Dl — lN34or  IN9 14 diode 
J1 — SO-239  coaxial  connector 
LI — Two  turns  of  No.  26  enamelled  copper 
wire  on  a  Fair-Rite  Products  Corp. 
638MT-L  (No.  5963000301)  ferrite  toroid. 
Sec  note. 

M  l — 3Q0-*tA  or  \  -mA  meter  (see  text) 

PI — PL-259  coaxial  connector 


R1 — 150-ohm,  10%,  Vz-  orJ4-wati  carbon 
composition  resistor 

R2 — 27-ohm,  10%,  V2r  or  14-watt  carbon 
composition  resistor  OR  100-ohm  trimmer 
or  panel-mount  potentiometer  (see  text) 

SI — DPDT  switch 

Misc. — RG-58-U  coaxial  cable,  No.  26  ena¬ 
melled  copper  wire,  insulated  sleeving,  sol¬ 
der  Jug,  terminal  strip,  suitable  enclosure, 
rubber  grommet,  machine  hardware,  solder, 
etc. 

Note:  Ferrite  toroids  for  £J  are  available  for 
$1.00  each  from  William  Vancura,  4115 
35th  Avc.,  Moline.  IL  61265.  Include  a 
stamped,  self-addressed  envelope. 
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nector  and  solder  lug.  Prepare  a  6" 
(15.2-cm)  length  of  No.  26  enamelled 
copper  wire  and  wrap  two  turns  around 
the  toroid  exactly  as  shown  in  Fig.  4. 
Mount  the  meter  (and  switch  and  poten¬ 
tiometer,  if  used)  on  the  front  of  the  en¬ 
closure.  Follow  the  appropriate  sche¬ 
matic  (Fig.  2  or  Rg.  3)  and  wire  the  cir¬ 
cuit,  using  the  switch  lugs  and  meter  ter¬ 
minals  as  tie  points.  You  can  also  use  a 
terminal  strip  to  provide  circuit  tie  points 
and  mechanical  support  for  compo¬ 
nents.  Use  insulated  sleeving,  if  neces¬ 
sary,  to  prevent  accidental  shorting  be¬ 
tween  leads,  and  keep  all  leads  as  short 
as  possible.  Be  sure  to  scrape  V V  (6.4 
mm)  of  enamel  from  the  end  of  each 
lead  of  the  pickup  coil  before  soldering. 
Observe  the  lead  designation  in  Rg.  4 
when  soldering  these  leads  to  the  rest  of 
the  circuit. 

Testing  the  Meter.  Fashion  a  dum¬ 
my  load  by  soldering  a  50-ohm,  2- watt 
carbon  resistor  between  the  inner  and 
outer  conductors  of  a  PL-259  coaxial 
connector.  Insert  the  dummy  load  into 
the  SO-239  connector  on  the  meter  en¬ 
closure,  and  attach  the  PL-259  on  the 
length  of  cable  from  the  meter  to  the  an¬ 
tenna  output  jack  of  the  transmitter  or 
transceiver  Then  close  the  PTT  micro¬ 
phone  switch  or  telegraph  key. 

\f  you  built  the  fuli-SWR  meter,  switch 
S 1  to  the  forward  position,  adjusting 
R2  for  a  full-scale  reading.  Then  switch 
SI  to  the  reverse  position.  The  meter 
needle  should  barely  move,  if  at  all.  If 
you  built  the  reflected-power-only  meter, 
key  the  transmitter  briefly.  Similarly,  the 
meter  needle  should  barely  move,  if  at 
all.  Do  not  apply  r-f  to  the  dummy  load 
for  more  than  a  few  seconds,  however, 
to  avoid  overheating. 


Fig.  4,  Detail  of  toroid  coil. 
OCTOBER  1977 


Replace  the  dummy  load  resistor  with 
an  18-ohm,  2-watt  carbon  component. 
Key  the  transmitter  briefly.  The  meter 
should  read  about  half-scale.  If  the  full- 
SWR  meter  was  built,  recalibrate  by  ad¬ 
justing  R2  for  full-scale  forward  deflec¬ 
tion  before  taking  a  reverse  reading.  If 
the  reflected-power-only  meter  was 
built — and  a  meter  movement  other  than 
300  \tA  used — consult  Rg.  5.  A  small 
trimmer  potentiometer  is  included  in  this 
alternate  meter  wiring  to  compensate  for 
different  movement  sensrvitities.  Re¬ 
verse  toroid  leads  A  and  B,  and  adjust 
R2  for  full-scale  deflection  as  the  trans¬ 
mitter  is  keyed.  Then  reverse  leads  A 
and  B  once  more,  taking  care  not  to  dis¬ 
turb  the  setting  of  R2. 

Using  the  Meter.  The  SWR  meter 
will  not  read  SWR  directly,  but  will  indi¬ 
cate  the  reflection  coefficient  P.  The 
SWR  is  related  to  P  by  the  equation 
SWR  =  (1  +p)/(1  -P).  The  following 
is  a  list  of  various  values  of  P  and  SWR, 


Reflected  Meter  Reading 

{%  of  full  scale) 

SWR 

0 

1 

1 

10 

L22 

1 

20 

1.5 

1 

30 

1.85 

1 

3314 

2 

1 

40 

2.33 

1 

50 

3 

t 

60 

4 

1 

6634 

5 

1 

70 

5.66 

1 

80 

9 

I 

90 

19 

1 

100 

CQ 

1 

If  desired,  a  new  scale  for  the  meter 
can  be  drawn  and  glued  onto  the  face¬ 
plate  to  read  SWR  directly.  At  any  rate,  a 
reading  of  25%  of  full  scale  (SWR  1 .7:1) 
or  less  means  the  antenna  is  closely 
matched  to  the  transmission  line.  Read¬ 
ings  greater  than  33  W%  of  fullscale 
(SWR  2:1)  indicate  a  mismatch  that 
should  be  investigated. 

In  practice,  the  short  length  of  coax 
from  the  SWR  meter  is  connected  to  the 


antenna  output  jack  on  the  transceiver, 
and  the  feedline  from  the  antenna  is 
connected  to  the  coaxial  jack  on  the  me¬ 
ter  enclosure. 

Antenna  Tuning.  The  SWR  meter 
can  be  used  to  adjust  a  CB  antenna  for 
resonance.  Antenna  tuning  should  be 
done  in  a  clear,  ooen  area,  away  from 
any  substantial  metallic  objects.  Keep 
your  hands  and  tools  away  from  the  an¬ 
tenna  when  checking  the  SWR.  Connect 
the  meter  to  the  transceiver  and  the  an¬ 
tenna,  and  momentarily  key  the  trans¬ 
mitter  at  both  edges  of  the  band  (chan¬ 
nels  1  and  23  or  1  and  40,  depending  on 
your  transceiver's  capabilities).  Note  the 
meter  readings. 

If  the  needle  stays  below  25%  of  full 
scale  at  both  band  edges,  the  antenna  is 


Ml 
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Fig .  5.  Alternate  meter  wiring. 

already  properly  tuned.  A  reading  at  the 
band  center  (channel  13)  should  show 
an  even  smaller  meter  deflection.  When 
the  meter  reads  above  25%  at  either 
end,  the  antenna  is  either  too  short  or 
too  long.  If  the  deflection  is  greater  at 
channel  1,  the  antenna  is  too  short.  A 
larger  meter  reading  at  channel  23  or  40 
implies  that  the  antenna  is  too  long. 

Most  mobile  CB  antennas  have  provi¬ 
sions  (usually  a  set  screw)  for  length  ad¬ 
justment.  Loosen  the  set  screw  and 
shorten  or  lengthen  (whichever  is  re¬ 
quired)  the  antenna  by  about  W  (6.4 
mm).  Take  new  readings  at  the  band 
center  and  edges.  Continue  this  proce¬ 
dure  until  an  acceptable  match  exists 
across  the  band.  Most  loaded  antennas 
are  very  sensitive  to  length  adjustments, 
especially  when  they  are  near  reso¬ 
nance.  Accordingly,  determining  the 
“right”  setting  requires  patience. 

Some  full-size  antennas  don’t  have  a 
length  adjustment  and  will  have  to  be  cut 
to  resonance.  Never  cut  off  more  than 
W  at  a  time — you  can’t  lengthen  a  short 
antenna!  Remember  that  it's  not  abso¬ 
lutely  necessary  to  have  a  1:1  SWR. 
You  will  rarely  achieve  this  ideal  in  prac¬ 
tice.  In  fact,  you  won’t  measure  much 
under  2:1  with  mobile  miniwhips.  Thus, 
your  antenna  adjustments  goal  should 
be  for  a  tolerable  minimum  SWR.  The 
high  sensitivity  of  this  SWR  meter  pro¬ 
ject  will  pinpoint  this  reading  with  high 
accuracy.  O 
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If  you 
can’t  go 
to  college 
for  your 
career  in 
electronics 
-read  this! 

CREI  brings  college-level  training 
to  you  with  eight  educational 
advantages,  including  special 
arrangements  for  engineering  degrees 


The  best  way  to  qualify  for  top  positions 
and  lop  pay  in  electronics  is  obviously 
with  college-level  training.  The  person 
with  such  training  usually  steps  more 
quickly  into  an  engineering  level  posi¬ 
tion  and  is  paid  considerably  more  than 
the  average  technician  who  has  been  on 
the  job  several  years. 

A  regular  college  engineering  pro¬ 
gram,  however,  means  several  years  of 
full-time  resident  training — and  it  often 
means  waiting  several  years  before  you 
can  even  start  your  career.  This,  of 
course,  is  difficult  if  you  must  work  full 
lime  to  support  yourself  and  your  fam¬ 
ily. 

If  your  career  in  electronics  is  limited 
without  college-level  training,  take  a 
look  at  the  advantages  a  CREI  home 
study  program  can  offer  you. 

1.  Convenient  Training 

CREI  brings  the  college  to  you. 
Through  the  convenience  of  home  study, 
you  receive  exactly  the  same  level  of 
training  you  will  find  in  any  college  or 
university  offering  programs  in  elec¬ 
tronic  engineering  technology.  With 
CREI,  however,  you  can  ligo  to  college” 
whenever  you  have  spare  time  at  home 
or  on  the  job. 

2.  Specialized  Programs 

With  CREI,  you  enjoy  the  advantage  of 
specialized  training.  That  is,  your  pro¬ 
gram  will  include  only  those  courses 
directly  applicable  to  your  career  in 
electronics.  We  omit  such  courses  as 
English,  social  studies  and  other  sub¬ 
jects,  which  are  usually  required  in 
resident  schools.  Therefore,  with  CREI, 
you  move  ahead  faster  to  the  more  in¬ 
teresting  and  useful  pan  of  your  train¬ 
ing. 

3.  Practical  Engineering 

CREI  programs  give  you  a  practical 
engineering  knowledge  of  electronics. 
That  is,  each  part  of  your  training  is 
planned  for  your  “use  on  the  job  “  By 
using  your  training,  you  reinforce  the 
learning  process.  And  by  demonstrating 
your  increased  knowledge  to  your  em¬ 
ployer,  you  may  qualify  for  faster  ca¬ 
reer  advancement. 

4.  Engineering  Degrees 

CREI  offers  you  a  number  of  special 
arrangements  for  earning  engineering 
degrees  at  recognized  colleges  and  uni¬ 
versities.  You  can  earn  college  credit 
while  you  are  taking  your  CREI  pro¬ 
gram  or  apply  later,  whatever  is  best  for 
your  career  plans. 
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Career  Training  at  Home 


Send  for  this  FREE  Book 
describing  your  opportunities 
and  CREI  college-level 
programs  in  electronics 


5.  Unique  Laboratory 

Only  CREI  offers  you  the  unique  Elec¬ 
tronic  Design  Laboratory  Program.  This 
complete  college  laboratory  makes  learn¬ 
ing  advanced  electronics  easier  and  it 
gives  you  extensive  practical  experience 
in  many  areas  of  engineering,  including 
design  of  electronic  circuits.  No  other 
school  offers  this  unique  program.  It  is  a 
better  4iLab”  than  we  have  found  in 
many  colleges.  And  the  professional 
equipment  included  in  the  program  be¬ 
comes  yours  to  keep  and  use  throughout 
your  professional  career. 

6.  Wide  Program  Choice 

CREI  gives  you  a  choice  of  specializa¬ 
tion  in  14  areas  of  electronics.  You  can 
select  exactly  the  area  of  electronics  best 
for  your  career  field.  You  can  specialize 
in  such  areas  as  computer  electronics, 
communications  engineering,  micro- 
wave,  CATV,  television  (broadcast) 
engineering  and  many  other  areas  of 
modem  electronics. 

7.  Prepared  by  Experts 

Experts  in  industry  and  technical  orga¬ 
nizations  of  government  develop  CREI 
programs.  Each  part  of  your  training  is 
developed  by  a  recognized  expert  in  that 
area  of  electronics.  That  means  you  get 
the  most  up-to-date  and  practical  in¬ 
struction  for  your  career. 

8.  Industry  Recognition 

Thai  CREI  training  is  recognized  by  in¬ 
dustry  and  government  is  evident  from 
the  fact  CREI  provides  training  to  ad¬ 
vanced  technical  personnel  in  over 
1 ,700  technical  organizations.  Many  sub¬ 
sidize  the  training  of  their  employees 
with  CREI.  If  there  is  any  question 
about  the  advantages  of  CREI  training 
for  you,  ask  your  employer  or  any  engi¬ 
neer  to  evaluate  the  outline  of  a  CREr 
program  for  you. 

Other  Advantages 

Of  course,  there  arc  many  other  ad¬ 
vantages  to  CREI  training.  For  ex¬ 
ample,  throughout  your  training,  CREFs 
staff  gives  you  personal  instruction  for 
each  step  of  your  program.  And  in 
many  industrial  areas,  both  in  the  li.  S. 
and  abroad,  CREI  Field  Service  Repre¬ 
sentatives  provide  a  number  of  impor¬ 
tant  personal  services  for  your  training 
and  your  career. 


Mail  card  or  write  describing  qualifications  to 

CAPITOL 
RADIO 

ENGINEERING 
INSTITUTE 


G1  Bill 

CREI  programs 
are  approved 
for  training  of 
veterans  and 
servicemen  under 
the  GJ.  BilL 


McGraw-Hill  Continuing  Education  Center 
3939  Wisconsin  Avenue  Northwest 
Washington,  D.C.  20016 

r7 

Accredited  Member  National  Home  Study  Council  ■•fill 


FREE  Book 

There  isn't  room  here  to  give  you  all  of 
the  facts  about  career  opportunities  in 
advanced  electronics  and  how  CREI 
prepares  you  for  them.  So  wc  invite 
you  to  send  for  our  free  catalog  (if  you 
are  qualified).  This  fully  illustrated,  80 
page  catalog  describes  in  detail  the  pro¬ 
grams,  equipment  and  services  of  CREI, 


Qualifications 

You  may  be  eligible  to  take  a  CREI 
collegc-Ievcl  program  in  electronics  if 
you  are  a  high  school  graduate  (or  the 
true  equivalent)  and  have  previous 
training  or  experience  in  electronics. 
Program  arrangements  arc  available  de¬ 
pending  upon  whether  you  have  exten¬ 
sive  or  minimum  experience  in  elec¬ 
tronics. 
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1/2-Octave  Real  Time  Audio  Analyzer 


V__ _ J 


Test  and  calibration  procedures ,  typical  applications 
and  how  to  add  an  optional  logarithmic  converter. 


LAST  month,  we  discussed  the  cir¬ 
cuitry  of  the  Real  Time  Analyzer,  ex¬ 
amined  overall  system  operation,  and 
presented  construction  details  Now 
we  ll  describe  the  optional  Logarithmic 
Converter  and  outline  lest  and  calibra¬ 
tion  procedures.  Also,  typical  appfica* 
tions  for  the  Analyzer  will  be  suggested 

The  Log  Converter,  shown  schema* 
tiealty  in  Fig.  1 1,  is  a  useful  accessory 
which  allows  display  of  amplitude  varia¬ 
tions  on  the  scope  directly  in  dB  The 
heart  ot  this  linear- to-logarithmic  con¬ 
verter  is  IC36 1  a  76502  integrated  circuit. 
One  half  of  1C35A  is  used  as  a  buffer  for 
log  convener  tC36 .  This  buffer  is  pow¬ 
ered  by  a  bipolar  5- volt  supply,  so  its 
output  (and  thus  the  input  to  JC36)  is  lim¬ 
ited  to  +-5  volts  maximum  The  origin 
adjust  control  (RI44)  and  op  amp 
IC35Q  determine  the  amount  of  dB  per 
division  of  scope  display,  Stages  IC37A 
and  IC37B  provide  gain  and  rectifica¬ 
tion,  respectively.  The  rectifying  action 
of  IC3  7B  prevents  any  negative  voltages 
from  reaching  the  scope's  vertical  input. 
However,  "negative  *  outputs  are  gener¬ 
ated  by  IC36  whenever  its  input  signal 
drops  below  the  origin  level 

Power  for  the  log  converter  is  derived 
from  the  RTA,  with  zener  diodes  D26 
and  027  providing  the  required  ±5  volts 
66 
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dc,  Etching  and  drilling  and  parts  place¬ 
ment  guides  for  the  log  convener  pc 
board  are  shown  in  Fig.  12.  Use  1C  sock¬ 
ets  or  Molex  Soldercons  to  facilitate  in¬ 
stallation  of  the  integrated  circuits  Pay 
attention  to  pin  basing  and  polarities. 

Tests  and  Calibration,  With  all  IC's 
removed  from  their  sockets  (except  the 
voltage  regulators),  plug  the  line  cord 
into  a  wall  socket  and  close  S2 ,  Mea¬ 
sure  the  following  regulated  dc  voltages: 
*5  volts  across  Cl  12:  -15  volts  across 
Ct  11;  +- 1 5  volts  across  Cl  10.  Then  see 
if  LEDi  lights.  If  not,  check  the  polarity  of 
the  LED  If  all  is  well,  turn  off  the  ac  pow¬ 
er  and  insert  all  IC+s. 

If  you  are  installing  the  optional  log 
converter,  perform  the  following  steps 

(1)  through  (7).  Otherwise,  they  can  be 
bypassed, 

( 1 )  Decide  how  many  d0/division  you 
want  displayed  on  the  scope,  and  deter¬ 
mine  how  many  dB  will  be  shown  in  a 
full-scale  deflection.  For  example,  if  the 
vertical  scale  of  the  scope  is  6  cm  and  4 
dB/cm  is  desired,  24  dB  will  be  dis¬ 
played  ruff-scale. 

(2)  Calculate  the  origin  voltage.  (See 
Table  II  )  The  maximum  permissible  in¬ 
put  to  the  log  converter  chip  (/C36)  is 
one  volt.  In  our  example,  -24  dB  refe¬ 
renced  to  one  volt  is  0.063  volt . 


(3)  Apply  0,5  volt  dc  across  the  con¬ 
vener  input  and  adjust  Rf4Gs  the  input 
level  control,  so  that  the  voltage  at  TP1 
equals  the  calculated  origin  voltage 

(4)  Adjust  Rf44,  the  origin  adjust 
potentiometer,  for  zero  volt  (^0  1  volt)  at 
TP2  This  is  a  sensitive  adjustment, 

(5)  Increase  the  dc  voltage  applied 
across  the  input  to  1 .5  volts.  Then  adjust 
R140  so  that  1.0  volt  appears  at  TP1 . 
Monitor  the  convener  output  on  your  os¬ 
cilloscope  and  adjust  Rf48t  the  slope 
adjust  control  until  full-scale  deflection 
of  the  scope  trace  occurs.  Set  the 
scope's  vertical  sensitivity  to  whatever 
value  is  most  suitable  for  adjustment 

{6}  Repeat  steps  (3),  (4),  and  (5)  until 
all  adjustments  are  correct. 

(7)  Adjust  the  input  level  control, 
R140,  so  that  the  signal  voltage  at  TP1 
never  exceeds  one  volt.  The  RTA's 
maximum  level  reference  (which  ap¬ 
pears  at  the  Analyzer  output  at  clock 
pulses  23  and  24)  is  10  volts  You  can 
use  this  as  the  signal  applied  to  the  con* 
vener  input  for  this  adjustment.  But  be 
sure  to  back  down  on  R140  before  you 
apply  10  volts  at  the  convener  input. 
When  R 1 40  is  properly  adjusted,  the  1 0- 
volt  reference  from  the  RTA  will  cause 
full-scale  deflection. 

Next,  adjust  alt  level  adjust  controls 
[R75  through  R94)  on  the  fitter  boards  to 
POPULAR  ELECTRONICS 
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Fig .  1L  The  tag  converter 
allow s  display  of  amplitude 
variations  directly  cm 
the  scope  in  decibels . 


LOG  CONVERTER  PARTS  LIST 

013.  CIN— 0  1'p.F,  5(l-vu!l  disc  ceramic 
ciipacLlftr 

015  through  Cl  1 7—0.01  -p.F.  50-volt  disc 
ecrymje  vapatilw 
D25  I  mm  silicon  duwlt 
02b,  t>27^^  h  -soh.  4-^  aft  /.cncr  diode 

<  IN  752  A.  HEP  Z02 1 2  or  equivalent  ) 

IC35,  (C37— LM747A  dual  opera!  iMll 

amplifier  it" 

106 — SN76.SU2  lincaMo- logarithmic  cim- 
verref  It’  tTcxav  lo>irun>cnts) ** 

J5 — BhJC  conned  or 

The  following  lined  rcsistois  are  tolerance h 

carbon  coni posil ion  componenis. 

RJ4I  _  15*000  ohms,  a  W 
R  I47_  i  ,(KX>ohitlV.  a  VV 
R  149—  10,000  ohms  T  a  W 
RJ50.  HI 51  —  30(1  ohms,  4  W 
The  follow  ing  fixed  resistors  are  1*3  tolerance t 
i-watt  metal  film  com  pi  merits 
R  N2.  R  (43,  R 145,  RU6  2000  ohms 
The  following  resistors  are  multi  turn,  «-wafi 
Cermet  trimmer  potent  iumeiers  fSpecirui 
type  4>Y  or  equivalent)  * 

R 1 40—  1 0,000  ohms 
r  1 44—  20, 000  ohms 
R  1 4K— 503X10  ohms 

Mi  sc  Printed  circuit  hoard,  1C  sockets  tir 

Mulcx  Soldercons.  hookup  wire,  pc  board 
spacers,  coaxial  cable,  machine  hardware, 
voider,  etc. 

Note  The  following  is  available  from  South¬ 
west  Technical  Products  Corp  ,  2 19  W 
Rhapsody.  San  Antonio.  TX  7H2I6  etched 
and  drilled  pc  board  LC-2b  for  $3.25  ppd 

*  Available  through  distributors  such  as  Allied 

Radio  or  Newark  Electronics 

*  ♦Consult  a  Texas  Instruments  local  distribu¬ 

tor  or  sales  representative 


their  maximum  or  full  clockwise  posP 
lions,  and  all  q  adjust  potentiometers 
to  their  minimum  or  full  counterclock¬ 
wise  positions.  Apply  ac  to  the  RTA  by 
dosing  $2.  Connect  your  dc-co  u  pled  os¬ 
cilloscope  to  the  RTA  output  Set  the 
front  pane!  aux  level  potentiometer  to 
its  full  clockwise  position.  Adjust  the 
scope hs  vertical  sensitivity  for  approxi¬ 


mately  ^-scale  display  of  the  1 0-volt  ref¬ 
erence  signal  from  the  RTA.  Place  SI  in 
the  aux  position,  and  apply  a  O.t-volt 
rms,  22,4-Hz  sine  wave  to  the  aux  input. 

Adjust  R15  (the  Q  adjust  potentiome¬ 
ter  for  filter  one)  until  an  increase  in  de 
level  occurs.  (There  may  have  already 
been  a  dc  level  at  the  RTA  output  if  there 
was  an  offset  at  IC31.)  As  the  control  is 
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Fig.  12.  Etching  and 
draff ing  guide  for 
the  pc  board  is  at 
right.  Component 
fagout  shown  aboise. 
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table  II — SELECTING  LOG  CONVERTER  ORIGIN  POINT 


Total  cm 
on  Scope  Face 

dB/cm  Desired 

Total  dB 

Origin  Voltage 
(volts) 

10 

2 

20 

0.100 

10 

3 

30  1 

0.031 

8 

3 

24 

0,063 

8 

4 

32 

0.025 

6 

4 

24 

0.063 

6 

3 

18 

0.126 

Origin  volts  =  1  /antilog (total  dB/20) 
Example:  Scope  has  6-cm  verlical  scale. 

4  dB/cm  desired  yields  24  dB  total, 
Origin  volts  =  1  /antilog  (24/20) 

=  1 /antilog  1.2  =  1/15,8 
-0.063  V  or  63  mV 


further  adjusted  and  fitter  Q  increased, 
the  dc  level  will  rapidly  increase.  Eventu¬ 
ally,  if  the  Q  is  set  to  high,  the  filter  witl 
break  into  oscillation.  When  you  notice 
the  increase,  retune  the  sine-wave  oscil¬ 
lator  for  a  peak  dc  reading.  Read  the  fre¬ 
quency  off  the  oscillator  control  dial  or 
with  a  frequency  counter,  This  is  the  true 
center  frequency  of  the  filter.  It  may  be 
somewhat  different  from  the  calculated 
fc  due  to  component  tolerances. 

As  the  Q  increases,  it  will  be  more  dif¬ 
ficult  to  locate  the  center  frequency.  The 
band-pass  slope  will  become  very 
steep,  so  vary  the  oscillator  frequency 
very  slowly  to  be  sure  you  are  on  the 
very  top  of  the  filter  peak.  Note  the  volt¬ 
age  level  on  the  scope  and  adjust  the 
vertical  position  control  so  the  trace  is  at 
some  convenient  reference  position. 
Retune  the  oscillator  so  that  it  is  one- 
quarter  octave  above  the  center  fre¬ 
quency  you  have  just  measured.  The 
output  voltage  should  decrease. 


Now,  adjustments  will  be  made  so 
that  the  output  will  be  more  than  12  dB 
below  that  at  the  center  frequency.  The 
ideal  value  is  -18  dB,  but  it  is  more  criti¬ 
cal  to  adjust  the  filter  for  the  necessary 
response.  Also,  it  will  then  be  close  to 
oscillating  or  ringing  when  excited  by  a 
steep  input  signal. 

Alternately  set  the  oscillator  output 
frequency  to  the  center  frequency  of  the 
filter  and  at  a  frequency  one-quarter  oc¬ 
tave  away.  Each  time  you  retune  the  os- 
dilator,  trim  the  q  adjust  potentiometer 
to  obtain  the  desired  response.  You  will 
find  that  varying  this  control  will  change 
the  center  frequency  gain.  Therefore,  be 
sure  to  reset  the  center  frequency  output 
level  to  your  reference  position  and/or 
note  the  new  level.  Keep  in  mind  that 
-12  dB  is  0.251  times  the  center  fre¬ 
quency  output  level,  —14  dB  is  0.199, 
-16  dB  is  0.159,  and  -18  dB  Is  0.128. 
When  the  first  filter  is  properly  adjusted, 
move  on  to  the  next  and  repeat  the 
procedure  for  each  remaining  filter. 

If  the  log  converter  has  been  installed 
and  calibrated,  you  can  use  the  calibrat¬ 
ed  dB  (vertical)  scale  on  your  oscillo¬ 
scope.  Adjust  the  center  frequency  out¬ 
put  level  to  equal  the  maximum  refer¬ 
ence  level  at  bands  23  and  24  on  the 
right  side  of  the  scope  trace.  Then  tune 
half-way  toward  the  next  filter's  center 
frequency  and  trim  the  Q  for  -12  to  -18 


dB  as  read  directly  on  the  scope,  Try  to 
adjust  all  filters  to  the  same  Q  or  band¬ 
width,  preferably  at  -1 8  dB. 

Next,  the  filter  output  LEVEL  ADJUST 
potentiometers  will  be  trimmed.  The 


Fig,  13.  Modifying  the 
ICpink  noise  generator 
for  use  with  the  RTA. 


best  way  to  do  this  is  to  apply  pink  noise 
to  the  aux  input  and  set  the  level  ad¬ 
just  controls  ( R75  through  R94)  to  ob¬ 
tain  a  fiat,  horizontal  scope  trace.  You 
can  use  the  pink  noise  generator  which 
appeared  in  the  July  1 977  issue  of  Pop¬ 
ular  Electronics,  or  one  of  the  test 
records  available  which  have  a  pink 
noise  cut.  If  you  use  the  pink  noise  gen¬ 
erator,  you  must  add  a  high-pass  filter  (a 
100-|xF  tantalum  capacitor  and  a 
47T000-ohm  resistor)  as  shown  In  Fig. 
13.  This  filter  will  block  the  8,5-volt  dc 
level  at  the  noise  generator  output,  but 
its  cutoff  frequency  is  so  low  that  the 
spectral  content  of  the  pink  noise  will  not 
be  disturbed. 

If  you  don't  have  a  pink  noise  genera¬ 
tor  or  a  suitable  test  record,  here's  a 
"ballpark"  adjustment  procedure.  Find 
the  one-half  octave  filter  center  frequen¬ 
cy  with  the  lowest  output  level  and  ad¬ 
just  the  other  filter  output  levels  so  they 
equal  this  minimum.  (The  variation  in  fil¬ 
ter  gain  is  partly  due  to  the  roll-off  at  high 
frequencies  of  the  operational  amplifi¬ 
ers'  open-loop  gains.) 

Using  the  RTA.  Now  that  you've  built 
the  RTA,  how  Is  it  used?  First  of  all,  you 
will  need  a  signal  or  sound  source.  This 
can  be  a  frequency-swept  oscillator  or  a 
wideband  noise  generator  There  are 
two  types  of  wideband  noise.  White 


noise  is  defined  as  having  equal  energy 
at  all  frequencies,  and  is  thus  represent¬ 
ed  on  a  frequency  vs.  amplitude  plot  as 
a  straight  horizontal  line.  Pink  noise,  on 
the  other  hand,  is  wideband  noise  with 
an  amplitude  characteristic  that  de¬ 
creases  3  dB  per  octave. 

This  Analyzer  is  a  "constant  percent¬ 
age  bandwidth"  type.  That  is,  the  band¬ 
width  of  each  filter  is  an  unchanging  per¬ 
centage  of  its  center  frequency.  This  im¬ 
plies  that,  as  the  center  frequency  in¬ 
creases,  so  does  the  bandwidth.  If  a 
white  noise  input  is  applied  to  the  RTA, 
the  "flat"  signal  will  show  a  rising  ampli¬ 
tude  characteristic  (see  Fig.  14)  as  the 
multiplexer  samples  the  output  of  high¬ 
er-frequency  filters.  However,  pink  noise 
has  a  complementary  decreasing  char¬ 
acteristic  (-3  dB/octave)  that  produces 
a  flat  display  on  the  scope.  Pink  noise 
also  more  closely  approximates  the  en¬ 
ergy  distribution  of  natural  sounds,  and 
thus  is  a  more  accurate  source  for  mea¬ 
surements. 

You  will  also  need  a  microphone  to 
pick  up  the  sounds  you  want  to  analyze. 
(A  microphone  stand  or  camera  tripod  is 
very  useful.)  One  microphone  character¬ 
istic  that  must  be  known  is  its  random- 
incidence  response.  This  describes  the 
output  signal  voltage  generated  by  the 


Fig *  14 *  Typical  RTA  output 
on  a  dc-coupled  oscilloscope 
when  “semi-white*1  noise  from  an 
FM  tuner  is  applied  to  the  Analyzer . 
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microphone  when  it  is  placed  in  a  diffuse 
sound  field — the  most  common  type  due 
to  the  effects  of  nearby  reflecting  sur¬ 
faces  In  such  a  field,  the  flow  of  sound 
energy  in  any  direction  is  (almost)  equal¬ 
ly  probable. 

Several  companies,  such  as  General 
Radio  and  Bruel  &  Kjaer,  supply  micro¬ 
phones  with  flat  random-incidence  re¬ 
sponse.  as  well  as  flat  Oc  (perpendicular) 
or  flat  grazing  (90D)  incidence  re¬ 
sponses,  These  measurement  micro¬ 
phones  are  omnidirectional  Unfortu¬ 
nately,  most  other  manufacturers  only 
supply  the  on-axis  (O'  incidence)  re¬ 
sponses  of  their  omnidirectional  micro¬ 
phones.  This  is  fine  if  you  want  to  per¬ 
form.  say,  loudspeaker  measurements 
when  most  of  the  sound  comes  from  one 
direction — in  the  outdoors  or  in  an  ane- 
choic  chamber.  Otherwise,  the  random- 
incidence  response  should  be  known. 

For  a  high  quality,  wide  bandwidth, 
omnidirectional  microphone,  the  /Co¬ 
incidence  response  closely  approxi¬ 
mates  the  random-incidence  response. 
Suitable  dynamic  measurement  micro¬ 
phones  include  the  AKG  Model  D16QE 
(calibration  curve  S10  extra),  the  Beyer 
Model  101  (calibration  curve  included), 
the  Electro-Voice  Models  RE55  and 
654A  {calibration  curves  S15  extra),  the 
Shure  Model  SM76  (no  charge  for  cali¬ 
bration  curve)  and  the  Sennheiser  Mod¬ 
el  MD  21 N  (calibration  curve  SI  extra) 

Experience  has  shown  that  rooms  are 
best  equalized  first  by  employing  acous¬ 
tic  methods,  followed  by  graphic  equal¬ 
izer  adjustments.  For  example,  you 
should  first  try  repositioning  the  loud¬ 
speakers,  modifying  the  absorption  co¬ 
efficients  in  the  room,  and  adjusting  the 
loudspeakers*  crossover  level  controls 
Only  after  these  steps  are  taken  should 
you  begin  to  compensate  with  the  equal¬ 
izer. 

Most  often,  a  lack  of  deep  bass  and 
extreme  highs  will  show  up  on  the  scope 
trace.  This  is  usually  due  to  the  timita- 
tions  of  dynamic  drivers,  and  is  less  se¬ 
vere  when  sub-woofers  and  electrostatic 
or  piezoelectric  tweeters  are  employed. 
Don't  use  your  equalizer  to  try  to  force 
flat  response  at  these  audio  extremes 
The  results  of  such  attempts  frequently 
include  overloaded  amplifiers,  exces¬ 
sive  distortion,  and  blown  voice  coils. 
Remember— equalization  should  be 
used  only  as  a  last  resort,  and  must  not 
be  used  with  a  heavy  hand. 

There  are  many  other  uses  for  the 
RTA,  as  mentioned  earlier.  Avenues  of 
RTA-aided  research  include  noise  pollu¬ 
tion  analysis,  psychoacoustics,  and  cir* 
cuit  design.  O 


BY  MARK  L_  McWILLIAMS 


THE  NOMOGRAPH  Shown  here  can 
be  quite  a  lime  saver  when  design¬ 
ing  and/or  breadboarding  a  circuit  It 
shows  at  a  glance  the  maximum  re¬ 
sistance  required  to  safely  pass  a  given 


across  the  [ -watt  resistor,  we  can  see 
that  the  minimum  allowable  resistance 
must  be  20,000  ohms  This  means  that 
5  mA  of  current  would  flow  through  the 
20,000-ohm  resistor  at  100  volts. 


current  as  well  as  the  minimum  re¬ 
sistance  required  for  a  given  voltage 
drop  to  be  applied  safely  across  it.  In  ad¬ 
dition,  the  nomograph  tells  what  the 
waltage  rating  for  a  given  resistor  should 
be,  given  the  voltage  and  current 
The  nomograph  is  used  as  follows. 
Assume  a  10-mA  current  is  to  be  passed 
through  a  1  ?-waU  resistor  Referring  to 
the  nomograph,  we  can  see  that  the 
maximum  allowable  resistance  is  5000 
ohms  Thrs  would  be  a  50-voll  drop 
across  the  resistor  Using  another  ex¬ 
ample.  if  100  volts  were  to  be  applied 


Other  combinations  of  voltage,  cur¬ 
rent.  resistance,  and  power  rating,  keep¬ 
ing  two  figures  constant  and  determining 
the  third  ligure,  are  possible. 

The  seemingly  linear  plot  of  the  nomo¬ 
graph  can  be  explained  by  the  fact  that 
the  plot  is  made  on  log-log  paper.  From 
Ohm  s  Law,  p  =  |2R  (P  is  power  in  watts. 
I  is  current  in  amperest  and  R  is  re¬ 
sistance  in  ohms)  Hence,  I  versus  R  on 
log-log  paper  is  a  straight  line  with  a 
slope  of  1 2,  This  greatly  simplifies  plot¬ 
ting  and  makes  it  easy  to  use  the  nomo¬ 
graph  in  calculations.  O 
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IR  technology  and  how 
receivers  and  transmitters  are 
used  in  audio. 


BY  ARTHUR  MAKQStNSKI 


UNTIL  a  couple  of  years  ago,  infra¬ 
red  communication  devices  were 
almost  unheard  of  in  high-fidelity  elec¬ 
tronics*  Then,  the  availability  of  relatively 
inexpensive  IR  light-emitting  diodes  that 
could  be  conveniently  and  easily  ampli¬ 
tude,  frequency,  or  pulse  modulated 
started  manfacturers  on  a  whole  new 
line  of  audio  products  for  hi-fi.  With  the 
introduction  of  the  first  IR  products,  a 
heretofore  untapped  area  of  electronics 
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technology  began  to  create  a  revolution 
in  hi-fi  listening 

In  this  article,  we  will  briefly  discuss 
the  history  of  IR  communication  and  the 
devices  that  made  it  possible.  Then  we 
will  detail  some  of  the  audio  IR  products 
that  have  been  developed  and  marketed 
during  the  past  two  years 

A  Brief  History.  Experiments  in  data 
transmission  and  communication  using 


light  beams  can  be  traced  back  to  1880 
and  Alexander  Graham  Bell.  But  mod¬ 
ern  work  in  this  area  has  been  concen¬ 
trated  mostly  on  the  use  of  infrared  ra¬ 
diators  in  line-of-sight  communication 
systems.  Early  experimental  infrared 
data  transmission  and  voice  communi¬ 
cation  suffered  from  complexity  and  high 
cost  insensitive  IR  detectors  and  ineffi¬ 
cient  radiators  that  often  had  to  be  liq¬ 
uid-helium  cooled. 
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Why  you  should  buy  a  digital 
multimeter  from  the 
leader  in  digital  multimeters. 


If  you’re  shopping  for  your  first  multi¬ 
meter,  or  moving  up  to  digital  from 
analog,  there  are  a  few  things  you 
should  know. 

First,  look  at  more  than  price.  You'll 
find,  for  instance,  that  the  new  Fluke 
802QA  DMM  offers  features  you  won't 
find  on  other  DMMs  at  any  price.  And 
it's  only  $169,* 

Second,  quality  pays.  Fluke  is  recog¬ 
nized  as  the  leading  maker  of  multi¬ 
meters  (among  other  things)  with  a 
30-year  heritage  of  quality,  excellence 
and  value  that  pays  off  for  you  in  the 
8020A. 

Third,  don't  under-buy.  You  may  think 
that  a  precision  3^4-digit  digital  multi¬ 
meter  is  too  much  instrument  for  you 
right  now.  But  considering  our  rapidly 
changing  technology,  you're  going  to 
need  digital  yesterday. 


If  you're  just  beginning, 
go  digital. 


Why  not  analog?  Because  the  8020A 
has  0.25%  dc  accuracy,  and  that's  ten 


times  better  than  most  analog  meters. 

Also,  the  8020A  s  digital  performance 
means  thi  ngs  li  ke  26  ranges  and  seven 
functions.  And  the  tougher  your  home 
projects  get,  the  more  you  need  the 
8020A's  full-range  versatility  and  ac¬ 
curacy  .  The  8020A  has  it;  analog  meters 
don't. 

If  you’re  a  pro. 

You  already  know  Fluke.  And  you 
probably  own  a  benchtop-model  multi¬ 
meter. 

Now  consider  the  8020A:  smaller  in 
size,  but  just  as  big  in  capability.  Like 
2000-count  resolution  and  high-low 
power  ohms.  Autozero  and  autopolarity. 
And  the  802 0A  is  MOV-protected  to 
6000V  against  hidden  transients,  and 
has  overload  protection  to  300V  ac. 

Nanosiemens? 


Conductance  (nS>  nanoofcmeiu 


Beginner  or  pro,  you’ll  find  the  meter 
you  now  have  can't  measure  nanosie¬ 
mens.  So  what?  With  the  8020A  con¬ 
ductance  function,  you  can  measure 
the  equivalent  of  10,000  megohms  in 
nanosiemens.  Like  capacitor,  circuit 
board  and  insulation  leakage.  And,  you 
can  check  transistor  gain  with  a  simple, 
homemadeadapter.  Only  with  the8020A, 
a  13-oz.  heavyweight  that  goes  where 
you  go,  with  confidence. 


What  price  to  pay. 


$169* 

Of  course,  you  can  pay  more.  Or  less. 
In  fact,  you  could  pay  almost  as  much 
for  equally  compact  but  more  simplistic 
meters,  and  get  far  less  versatility.  And, 
the  802 0A  gives  you  the  "plus'  of  custom 
CMOS  LSI  chip  design,  and  a  minimum 
number  of  parts  (47  in  all).  All  parts 
and  service  available  at  more  than  100 
Fluke  service  centers,  worldwide.  Guar¬ 
anteed,  for  a  full  year. 

Rugged.  Reliable.  Inexpensive  to 
own  and  to  operate;  a  simple  9V  battery 
assures  continuous  use  for  up  to  200 
hours. 

Where  to  buy. 

Call  (600)  426-0361  toll  free.  Give 
us  your  chargecard  number  and  we'll 
ship  one  to  you  the  same  day.  Or,  we'll 
tell  you  the  location  of  the  closest 
Fluke  office  or  distributor  for  a  per¬ 
sonal  hands-on  feel  for  the  best  DMM 
value  going. 

*U.S.  price  only 


Fluke  802QA  DMM  for 
Home  Electronics  Experts:  $169 

IPlukbi 

1 006-7001  ® 
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The  new  Heathkit  Fall  catalog  has  a  lineup  of  new  prod¬ 
ucts  for  just  about  every  interest  Along  with  our  complete 
line  of  personal  computer  systems  and  accessories,  you'll 
find  interesting  and  useful  products  for  your  home,  your 
hi-fi  system,  your  test  or  hobby  bench.  Learn  more  about 
these  exciting  new  kits  YOU  can  build  —  send  for  your 
FREE  Heathkit  catalog  today! 

NEW  H8  8-Bit  Computer.  The  8080A  based  machine  with 
the  “intelligent"  front  panel.  9-digit  readout  and  keypad 
entry  make  it  one  of  the  easiest-to-use  personal  computers 
available  today! 

NEW  H11  16-bit  Computer.  Heath,  world  leader  in  kit  form 
products,  and  Digital  Equipment  Corporation,  world  leader 
in  minicomputers,  combine  to  bring  you  the  ONLY  16-bit 
personal  computer  priced  within  reach  of  the  general 
public.  Based  on  the  powerful  LSI-11. 

NEW  H9  CRT  Terminal.  General-purpose  peripheral  for 
use  with  the  H8  or  H11  or  others.  Has  long  and  short-form 
display,  80-character  lines,  full  ASCII  keyboard,  auto¬ 
scrolling,  plot  mode  and  more.  An  excellent  terminal  value. 

NEW  H10  Paper  Tape  Reader/Punch.  Paper  tape  mass 
storage  peripheral  for  use  with  the  H8  or  H1 1.  Features 
totally  independent  punch  and  reader;  a  copy  mode  for 
fast,  easy  tape  duplication;  precision  machined  punch 
block  for  accurate,  consistent  punching. 

NEW  GD-1186  Digital  Electronic  Scale.  Tells  you  your 
weight  (up  to  300  lbs.)  in  big,  bright,  easy-to-read  digits. 
Reads  out  to  2/1  Oths  of  a  pound  with  far  more  precision 
than  conventional  dial  scales.  Extra  cable  lets  you  mount 
the  readout  at  eye  level. 

NEW  AD-1304  Active  Audio  Processor.  Minimizes  back¬ 
ground  noise  from  records  or  broadcast  sources.  Also  adds 
7  dB  dynamic  range  to  your  hi-fi  system.  Provides  greatly 
enhanced  sound  reproduction. 

NEW  10-4555  Single-Trace  Oscilloscope.  A  bright,  easy- 
to-read  scope  ideal  for  radio-TV  servicing,  design  experi¬ 
ments,  general-purpose  troubleshooting.  Has  super-bright 
trace,  easy  to  operate  controls,  TV  trigger  switch,  tots  more. 

NEW  I M -5225  deluxe  FET  Multimeter.  Quality  general-pur¬ 
pose  tester  measures  AC  and  DC  volts,  AC  and  DC  current 
and  resistance.  Checks  semiconductors  in  or  out-of-circuit 
too!  Has  pushbutton  function  switches,  full  overload  pro¬ 
tection,  easy-to-read  meter  with  color-coded  scales. 
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New  Heathkit  catalog  describing 
nearly  400  fun-to-build,  money¬ 
saving  electronic  kits,  plus  a 
variety  of  Heath-recommended 
top-value  assembled  products. 
Send  for  your  FREE  copy. 

Use  card  or  coupon  today) 

Heath  Company,  Dept.  010-340 
Senton  Harbor,  Michigan  49022 


Schlumberger 


Heath  Company,  Dept.  010-340 
Benton  Harbor,  Michigan  49022 


Please  send  me  my  FREE  Heathkit  Catalog. 
I  am  not  on  your  mailing  list. 


Nameu 


-  -  Address - 

MWs IW— 

*.  ~  /  «■«■.*  mnw  W  I 

1  ]  CP-130 


„Stote_ 


-Zip- 


All  prices  net  FOB,  Benton  Harbor.  Michigan. 

Prices  and  specifications  subject  to  change  without  notice. 
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The  new  era  dawned  with  the  devel¬ 
opment  of  an  infrared  laser  but  only  as 
far  as  the  scientific  community  was  con¬ 
cerned,  What  was  perhaps  an  even 
greater  step  forward  was  the  develop¬ 
ment  of  inexpensive  light-emitting  di¬ 
odes.  Here  at  last  was  a  relatively  inex¬ 
pensive  source  of  stable  infrared  radia¬ 
tion  that  could  be  powered  even  by  a  D 
cell.  Even  more  important  is  the  fact  that 
a  LED  can  be  conveniently  amplitude, 
frequency,  or  pulse  modulated. 

With  the  appearance  of  the  IR  LED  in 
1963,  sophisticated  infrared  line-of-sight 
communicators  soon  became  available. 
Then,  starting  in  about  1975,  commer¬ 
cial  IR  communication  devices  that  are 
not  restricted  to  iine-of-sight  communi¬ 
cation  became  available.  These  devices 
use  modulated  and  diffused  IR  radiation 
fields  as  information  carriers.  As  a  re¬ 
sult,  these  nondirectional  communica¬ 
tors  created  an  alternative  to  the  use  of 
radio  frequencies  for  short-range  com¬ 
munication  and  control  systems.  They 
also  made  possible  the  new  concepts 
being  applied  to  hi-fi  products. 

IR  LED  Radiators  ft  Detectors.  Al¬ 
most  any  type  of  IR  LED  can  be  used  as 
a  radiator  for  communication  purposes. 
Two  important  factors  about  IR  LED's 
that  should  be  borne  in  mind  are  the  ra¬ 
diant  output  power,  which  is  the  radiated 
output  at  a  given  fixed  dc  power  level, 
and  efficiency.  The  Texas  Instruments 
TIL32  IR  LED,  for  example,  has  a  1.2- 
mW  radiant  output  power  and  a  5%  effi¬ 
ciency,  This  LED,  therefore,  requires  24 
mW  of  input  power. 

Like  most  other  IR  LED's,  the  TIL32 
can  be  switched  at  rates  approaching  1 
MHz  and  radiates  at  a  wavelength  of 
940  nanometers  (nm).  Many  other  IR 
LED's  available  today  are  capable  of 
much  greater  radiated  output  power,  a 
few  of  which  exceed  the  200-mW  mark. 
If  greater  powers  are  desired,  single¬ 
diode  laser  LED’s  that  can  be  pulsed  at 
powers  approaching  1 00  watts  are  avail¬ 
able,  The  drawback  here,  however,  is 
that  the  duty  cycle  is  0,1%  or  less,  mak¬ 
ing  the  average  radiated  output  power 


quite  low.  Furthermore,  if  a  laser  LED  is 
to  be  used  in  a  diffused  IR  system,  some 
optical  means  for  spreading  the  light 
must  be  used  for  the  system  to  work 
properly. 

Over  the  years,  as  the  applications  of 
IR  widened,  many  different  types  of  de¬ 
tectors  for  the  radiation  were  developed. 
They  range  from  simple  thermocouples 
to  exotic  gold-doped  germanium  detec¬ 
tors  that  must  be  operated  at  cryogenic 
temperatures. 

The  two  most  practical  and  accessible 
detectors  for  communication  purposes 
are  the  reverse-biased  silicon  solar  cell 
and  the  PIN  photodiode.  Reverse-bias¬ 
ing  a  silicon  solar  cell  minimizes  the  ef¬ 
fect  of  large  junction  capacitance.  By 
maintaining  the  input  impedance  of  the 
detector  circuit  at  a  low  value,  a  band¬ 
width  of  1  MHz  can  be  achieved  for  a 
cell  with  an  area  of  1  cm2. 

The  PIN  photodiode  is  a  far  more  sen¬ 
sitive  detector  than  the  solar  cell.  It  is 
also  capable  of  much  wider  bandwidths. 
One  such  photodiode  is  the  Siemens 
BPW34,  which  has  an  effective  area  of  9 
mm2,  less  than  40  pF  of  capacitance 
when  reverse  biased,  and  a  cost  of 
approximately  $4,00.  Its  sensitivity 
peaks  at  850  nm,  which  is  conveniently 
within  the  radiation  spectrum  of  modem 
infrared  LED’s, 

Since  its  introduction  in  early  1975, 
the  BPW34  photodiode  has  sparked  a 
great  deal  of  interest  in  the  European 
electronics  industry  and  has  been  re¬ 
sponsible  for  the  introduction  of  several 
new  consumer  products.  Late  last  year, 
Siemens  introduced  the  BP104,  which  is 
specially  made  for  IR  communication 
applications  and  features  lower  capaci¬ 
tance  to  facilitate  higher  receiver  fre¬ 
quencies  that  are  necessary  for  stereo 
reception.  It  also  has  its  own  built-in  in¬ 
frared  color  filter. 

New  Applications.  As  early  as  May 
1975,  Zenith  Radio  Corp.  published  in¬ 
formation  on  a  projected  infrared  wire¬ 
less  speaker  system  for  its  new  4-chan- 
nel  hi-fi  system.  Though  the  two  front 
speakers  in  this  system  were  to  be  con- 
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Fig .  1.  Typicaf  IR 
transmitter  uses 
multiple 
output  LED* s. 


nected  to  the  amplifier  by  the  usual 
wires,  the  two  rear  speakers  were  to  be 
completely  independent,  consisting  of 
separate  IR  receivers,  power  amplifiers, 
and  speakers.  Super-wide-band  trans¬ 
mission  of  IR  radiation  served  as  the 
communication  link. 

In  the  Zenith  system,  a  single  IR  LED 
on  the  transmitter  generated  a  beam 
that  was  focused  by  a  lensing  system  on 
a  solar  cell  301  (9  m)  away.  The  solar  cell 
was  connected  to  a  simple  pulseoount- 
ing  receiver  on  the  rear  of  the  speakers. 
A  signaJ-to-noise  ratio  (S/N)  of  greater 
than  85  dB  and  a  distortion  of  less  than 
1%  were  achieved  with  this  simple  but 
high-quality  communication  system. 

In  the  latter  part  of  1975,  Sennheiser 
introduced  to  the  European  market  its 
Model  MDI  416  wireless  infrared  head¬ 
phones.  Not  much  larger  than  a  stetho¬ 
scope,  the  headphones  house  an  IR  FM 
receiver  with  built-in  sensor,  volume 
control,  NiCd  cell  and  charger.  It  sold 
for  less  than  $1 00,  The  companion  Mod¬ 
el  SI  406  IR  transmitter  could  be  driven 
by  any  audio  source,  Sennheiser  has 
also  focused  its  sales  of  IR  devices  on 
wireless  TV  sound  devices.  Both  the 
headphones  and  TV-sound  systems 
were  introduced  In  the  U.S.  in  1976. 

As  the  infrared  technology  was  gath¬ 
ering  momentum,  European  manufac¬ 
turers  like  Grundig,  Philips,  Normende, 
Lowe-Opta,  and  Telefunken,  began  in¬ 
stalling  permanent  IR  radiators  in  their 
TV  receivers.  This  offers  the  buyer  a  pri¬ 
vate  wireless  sound  option. 

Beyer’s  Model  IE  76  is  a  compact  IR 
receiver  that  can  be  hung  from  the  us¬ 
er’s  neck  and  connected  to  existing 
headphones.  The  small  Model  1S76  IR 
transmitter  can  accommodate  any  audio 
source.  The  system  is  rated  to  provide  a 
low  1 .5%  distortion  figure. 

The  Model  DT444  Infraphone  is 
another  Beyer  IR  product.  It  contains  the 
entire  IR  receiver,  plus  batteries,  in  a 
pair  of  headphones,  AKG  has  a  similar 
receiver  housed  in  a  modified  version  of 
Us  Model  K140  headphones.  Its  Model 
G-20  wL  companion  transmitter  can  also 
be  connected  to  fine  or  speaker  outputs 
and  provides  100  mW  of  radiated  power 
and  a  30-to-12,500-Hz  bandwidth. 

Recently,  a  number  of  sophisticated 
FM  infrared  TV  remote  control  systems 
and  coded  garage-door  openers  have 
shown  up  on  the  European  market. 

IR  Transmitters  end  Receivers. 

Low  frequencies  are  used  as  carriers  for 
diffused-field  FM  transmissions  in  the  !R 
medium.  This  is  because  of  the  capaci¬ 
tance  limitations  of  the  broad-area  PIN 
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Fig .  2 .  Schematic 
diagram  of  the  infrared 
FM  transmitter 
modulator  recommeded 
by  Sennheiser ♦ 


photodiode,  switching  limitations  of  most 
LED  emitters,  and  practical  circuit  con¬ 
siderations.  Very  wide  frequency  devia¬ 
tion  Is  used  to  maximize  the  S/N  at  the 
audio  end. 

There  are  several  approaches  to  de¬ 
signing  IR  transmitters,  Basically,  how¬ 
ever,  all  IR  transmitters  consist  of  an  au¬ 
dio  preamplifier,  a  voltage-controlled  os¬ 
cillator  that  operates  at  the  center  fre¬ 
quency  of  the  transmitter  (95  kHz  for 
mono),  and  a  power-output  stage  that 
drives  the  IR  LED's  (Fig.  1).  The  output 
transistor  is  a  class-D  amplifier  stage. 
For  maximum  efficiency,  several  LED's 
are  connected  in  a  series.  Usually,  as 
many  LED's  as  are  required  are  used  to 
maintain  a  particular  average  drive  cur¬ 
rent.  The  pulse  duty  cycle  in  most  com¬ 
mercial  transmitters  is  50%,  although  a 
narrower  pulse  can  be  used  to  save 
power.  The  circuit  shown  in  Fig.  2  has  a 
continuous  pulse-width  potentiometer 
control  for  experimental  applications. 

The  radiation  angle  of  the  transmitter 
LED's  is  critical  in  the  range  of  the  trans¬ 
mitter  shown  schematically  in  Fig.  2. 
Commercial  transmitters  using  such 
standard  LED's  as  the  TIL32,  CQY38,  or 
LD242  utilize  the  relatively  wide  radia¬ 
tion  angles  of  the  diodes,  which  may 
vary  between  30°  and  60°.  Sometimes, 
however,  additional  metallic  reflectors 
are  used  to  focus  the  beam  of  IR  energy. 

Recently,  Siemens  announced  pro¬ 
duction  of  the  Q62902-B137,  a  com¬ 
bined  reflector/heat  sink  for  use  with  its 
new  LD242  IR  LED  that  was  specially 
designed  for  IR  communication. 
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For  particularly  long  distance  com¬ 
munication,  standard  lenses  or  parabol¬ 
ic  reflectors  can  be  used  to  prefocus  an 
IR  beam  for  line-of-sight  communication 
over  distances  of  up  to  several  miles.  In 
diffused -radiation  transmission,  where 
sound  quality  rather  than  long  distance 
is  of  utmost  importance,  a  number  of  IR 
LED's  are  used  to  broaden  the  energy 
diffusion  angle  and  improve  the  S/N  at 
the  receiver, 

A  practical  IR  transmitter  might  have 
eight  to  12  standard  LED's  in  series,  0.5 
watt  of  input  power,  and  25  mW  of  IR 
output  power.  This  low  output  power  can 
carry  a  high-quality  audio  signal  across 
a  room  up  to  20  meters  long,  depending 
on  the  reception  angle. 

Construction  of  an  FM  receiver  for  IR 
communication  applications  is  greatly 
simplified,  thanks  to  the  many  1C  FM  de¬ 
modulation  circuits  on  the  market  today. 
A  block  diagram  of  the  typical  IR  receiv¬ 
er  is  shown  in  Fig.  3.  ft  consists  of  a 
preamplifier,  wideband  FM  discrimina¬ 
tor,  and  low-pass  filter.  The  last  section 
may  or  may  not  contain  a  deemphasis 
network,  depending  on  whether  or  not 
preemphasis  is  used  in  the  transmitter. 

An  example  of  the  design  approach 


used  in  FM  IR  receivers  is  shown  in  Fig. 
4.  The  circuit  employs  the  Siemens 
BPW34  photodiode  as  the  pickup. 

An  inductor  in  series  with  the  photodi¬ 
ode  minimizes  the  saturation  effect  un¬ 
der  bright  ambient  lighting  conditions. 
Without  the  inductor,  the  self-capaci¬ 
tance  of  the  diode  would  be  greatly  in¬ 
creased,  causing  attenuation  of  the  FM 
carrier  signal.  Care  and  some  ex¬ 
perimentation  are  required  in  selecting 
the  FM  iimiter/arnplifier/detector  that 
will  operate  at  100  kHz,  since  most  such 
circuits  are  designed  to  operate  at  455 
kHz  or  10.7  MHz. 

The  S/N  in  infrared  systems  can  be 
increased  by  the  simple  expedient  of 
preemphasizing  the  modulating  signal  In 
the  transmitter  and  deemphasizing  the 
received  signal.  Some  commercial  IR 
systems,  for  example,  operate  with  a  50- 
jts  emphasis/deemphasis  figure. 

IR  St+r*o*  In  April  of  last  year,  a  Euro¬ 
pean  standardization  committee  made 
recommendations  for  IR  devices.  Fol¬ 
lowing  these  recommendations,  Senn- 
heiser,  AKG  (Telefunken),  and  Beyer  In¬ 
troduced  stereo  IR  systems  to  the  Euro¬ 
pean  consumer  market.  At  least  one  of 
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Fig .  3 .  Block  diagram  of  atypical  infrared  FM  receiver. 

Preemphasis  and  deemphasis  may  used  tn  transmitter  and  receiver. 
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Fig.  4.  The  Siemens 
FM  infrared  receiver 
uses  a  4046  integrated 
circuit  as  a  unde-band 
FM  demodulator . 


these  systems  has  made  it  to  the  U.S. 
market. 

All  commercial  IR  stereo  systems  in* 
tended  for  the  stereo  enthusiast  are  rel¬ 
atively  inexpensive.  They  also  conform 
to  the  recommended  standard — 95-kHz 
and  250-kHz  carrier  frequencies  for  the 
left  and  right  channels,  each  of  which 
can  be  deviated  by  ±50  kHz.  (Mono 
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systems  use  a  95-kHz  carrier  and  ±50- 
kHz  deviation.)  Each  system  uses  a  sta¬ 
tionary  IR  transmitter  that  connects  to 
the  line  output  jacks  of  a  stereo  system 
and  a  portable  receiver  that  can  be  car¬ 
ried  around  by  the  user. 

The  (R  stereo  transmitters  are,  in  fact, 
two  transmitters  in  a  single  case.  One 
operates  at  95  kHz  and  carries  the  left- 


channel  signal,  while  the  other  operates 
at  250  kHz  and  carries  the  right-channel 
signal  The  LED  radiators  that  are  driven 
by  the  transmitters  are  housed  in  the 
same  case  that  houses  the  transmitter. 

The  receiver  in  the  case  of  Beyer’s 
Model  DT444  and  Sennheiseris  Model 
HDI434  IR  stereo  phones  is  built  right 
into  the  phones  themselves.  A  small 
lens  on  one  of  the  earcups  focuses  the 
IR  energy  intercepted  onto  a  BPW34 
photodiode  that  serves  as  a  common  re¬ 
ceptor  for  both  channels.  Circuitry  within 
the  headphones  themselves  demodu¬ 
lates  the  signal  to  separate  out  the  two 
channels.  Then  the  left  and  right  chan¬ 
nel  signals  are  amplified  to  drive  the 
phones. 

The  headphones  also  have  built  into 
them  rechargeable  nickel-cadmium  cells 
that  power  the  receiver  circuitry.  Even 
with  the  built-in  circuitry  and  power 
sources,  the  IR  stereo  headphones  are 
about  the  same  size  and  weight  of  con¬ 
ventional  headphones. 

Testing  the  Sennheiser  Model  AD41 6 
IR  stereophones  at  a  distance  of  4  me¬ 
ters  from  a  60-mW  radiated  IR  trans¬ 
mitter  in  a  room  5x4x3  meters  with 
light  colored  walls  and  a  flat  ceiling,  we 
obtained  a  58-dB  S/N  in  daylight  (200 
Lux).  Under  worst-case  conditions,  with 
the  receiver’s  pickup  facing  away  from 
the  transmitter's  IR  radiators,  the  S/N 
degraded  to  40  dB.  Needless  to  say,  IR 
stereo  headphones  offer  an  attractive 
and  practical  alternative  to  conventional 
phones.  They  typically  have  good  S/N 
characteristics  and  wide  frequency  re¬ 
sponse.  (Beyer,  for  example,  rates  Its  IR 
phones  at  20-to-20,000  Hz  frequency 
response).  *» 

Closing  Comment*  Infrared  radiation 
radiated  by  LED's  in  an  I R  audio  system 
scatters  and  is  reflected  and  diffused  by 
the  room's  walls  and  celling.  Some 
materials  In  a  listening  room  reflect  IR 
energy  better  than  do  other  materials. 
Hence,  the  mixture  of  materials  found  in 
a  typical  home  environment  may  cause 
signal  dropouts  when  the  receiving  ele¬ 
ment  of  the  IR  receiver  is  facing  away 
from  the  transmitter. 

One  drawback  for  the  IR  system  is 
that  the  receiver's  sensitivity  to  the 
transmitted  signal  is  reduced  in  the  pres¬ 
ence  of  an  additional  high-level  IR 
source,  such  as  a  tungsten  lamp  or  the 
sun.  Strong  incandescent  lamps,  too, 
can  add  noise,  obscuring  the  signal 
Even  so,  the  advantages  to  using  IR 
phones  are  so  great  that  they  far  out¬ 
weigh  the  disadvantages  of  convention¬ 
al  phones  with  their  trailing  cords.  O 
POPULAR  ELECTRONICS 


New  Realistic  belt-drive  changer 
with  electronic  speed  control 


These  days  a  multi-play  turntable  can't  make  it  on 
brawn  alone.  Not  if  it's  going  to  cope  with  the  f 
challenges  of  power  "brown-outs,"  surges,  / 
extremely  light-tracking  cartridges,  and  the  / 
increasingly  stiff  demands  of  hi-fi  listeners  / 
for  both  performance  and  convenience.  / 
That's  why  we  put  an  electronic  \ 
"brain"  in  the  LAB-200.  The  sophisticated  \ 

1C  chip  uses  a  phase-locked  loop  oscillator  \ 
for  steady  speed  despite  wide  fluctuations  in 
voltage.  And  it  instantly  handles  your  commands 
for  speed  change  {33  V3  or  45  RPM)  and  pitch  ad¬ 
justment  (±3%)  —  all  with  the  precision  of  a  far 
more  expensive  turntable.  ~ 

A  high-torque,  24-pole  synchronous 
motor  provides  the  muscle  for  the  ' 
LAB-200.  Its  slow-speed  design  keeps  J  *• 
rumble  well  below  audible  limits.  I  >  j0 
Wow  and  flutter:  <0.06%  WRMS.  L 
Rumble:  -65  dB  (DIN  B). 

A  brain  like  this  belongs  on  a  — . 

pedestal,  and  it  is — just  look  at 
the  ultra-modern  base!  Check 
out  the  amazing  Realistic 
LAB-200  —  it's  a  smart  buy  at  just  119.95.* 


Two-way  viscous  damped 
cueing  raises  and  lowers 


Lightweight,  dynamically 
balanced  tonearm  with 


30-20,000  Hz  magnetic 
elliptical  cartridge  by 


Strobe  ring  with  neon 
lamp  helps  you  make 


arm  gently  to  protect  counterweight  and  built-in  Realistic/Shure — a  precise  settings  at 


cartridge  and  records  stylus  force  gauge  $29.95-value  in  itself!  33%  or  45  RPM 


FREE!  New  ’78  Catalog 

Come  in  for  your  copy 
2?  and  see  what’s  really  new  in 
2  electronics.  164  pages, 

100  in  full  color 

Over  2000  exclusive  items. 


SOLD  ONLY  WHERE  YOU  SEE  THIS  SIGN: 

Radio  /hack 

A  TANOY  COMPANY  •  FT*  WORTH,  TX  73102  •  6000  LOCATIONS  IN  0  COUNTRIES 

*  Price  may  vary  at  Individual  stores  and  dealers  Does  rot  include  optional  dust  cover 
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Solid  State 


By  Lou  Gamer 


HOORAY  FOR  ARRAYS! 


COMBINING  the  flexibility  and  versatility  of  discrete  de¬ 
vices  with  the  economy  and  minimum  space  require¬ 
ments  of  integrated  circuits,  semiconductor  arrays  offer  the 
best  features  of  both  classes.  Suitable  for  a  wide  range  of  ex¬ 
perimenter  and  hobbyist  projects,  arrays  consist  of  two  or 
more  devices  or  circuits  in  a  single  package.  Each  unit  in  the 
package  may  be  as  simple  as  a  diode  or  as  complex  as  an  op¬ 
erational  amplifier.  The  individual  devices  may  be  completely 
independent,  even  though  assembled  on  the  same  substrate, 
or  share  an  element  or  connection,  such  as  a  common  anode, 
cathode,  emitter,  collector,  power  source,  or  ground  terminal 
By  strict  definition  multiple  logic  circuits,  such  as  dual  or 
quad  NAND  or  NOR  gates,  flip-flops,  latches  and  multiplex¬ 
ers.  may  be  considered  arrays.  However,  the  term  generally  is 
reserved  for  packages  containing  discrete  devices  such  as  di¬ 
odes  and  transistors,  amplifiers,  special  function  circuits  such 
as  timers  and  comparators,  and  combinations  of  these.  Semi¬ 
conductor  arrays  are  available  from  virtually  every  major  sem- 
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Fig.  L  Typical  diode  arrays;  (A)  CA3039 ; 

(B)  CA3019;  (C)  CA3141;  (D)  FSA2619M;  (E)  FSA2565M 
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(conductor  manufacturer,  including  Fairchild,  Motorola,  Na¬ 
tional,  RCA,  Signetics,  Siliconix,  Intersil,  Texas  Instruments, 
Ptessey,  Sprague,  Raytheon,  Teledyne  and  Harris. 

Depending  on  specific  type  and  manufacturer  preferences, 
semiconductor  arrays  are  offered  in  8-pin  miniDIP's,  8-to-12- 
pin  cylindrical  cases,  or  14-  and  16-pin  DIP'S,  with  the  latter 
the  most  popular.  The  maximum  number  of  individual  devices 
which  can  be  contained  in  a  single  packaged  array  depends 
on  the  number  of  electrodes  per  device  and  on  the  total  num¬ 
ber  of  terminals  available.  For  example,  a  maximum  of  seven 
independent  diodes  can  be  provided  in  a  14-pin  DIP,  but  as 
many  as  thirteen  may  be  included  if  there  is  a  common  cath¬ 
ode  [or  anode]  connection.  Similarly,  only  five  transistors  can 
be  supplied  in  a  1 6-pin  DIP,  but  up  to  seven  can  fit  in  the  same 
package  if  there  is  a  common  emitter  (or  collector)  terminal 

Typical  diode  array  package  diagrams  are  shown  in  Fig.  1. 
RCA's  CA-3039,  Fig.  1A,  offers  six  diodes  in  a  12-pin  TO-5 
style  package,  while  the  firm's  CA3019,  Fig.  IB,  includes  a 
four-diode,  full-wave  bridge  and  two  independent  diodes  in  a 
10-pin  case.  Ten  diodes  are  grouped  as  five  pairs,  three  with 
common  cathodes,  two  with  common  anodes,  in  a  16-pin  DIP 
as  RGA's  CA3141,  Fig,  1C,  Fairchild's  FSA2619M,  Fig.  I  D,  is 
a  typical  monolithic  diode  arrangement  in  a  16-pin  DIP,  offer¬ 
ing  8  independent  diodes  similar  to  the  1N914  and  1N4148. 
Thirteen  diodes  are  supplied  in  the  FSA2565M,  a  14-pin  DIP 
{Fig.  tE),  by  using  a  common-cathode  connection.  Common- 
anode  diode  arrays  are  also  available,  not  only  from  Fairchild, 
but  from  most  other  manufacturers.  Diode  arrays  can  be  used 
in  test  and  musical  instruments,  communications  equipment, 
control  systems,  and  computers.  They  are  especially  useful 
as  part  of  the  drive  circuitry  for  core  and  matrix  memories. 


Fry,  2 Transistor  arrays:  ( A)CA309G ;  (B)  CA3081 , 


POPULAR  ELECTRONICS 


(B)  CA3048/CA3052. 

Representative  transistor  arrays  in  16-pin  DIP*s  are  shown 
in  Fig.  2.  Three  npn  (Qt,  Q2,  and  Q3)  and  pnp  (04  and  Q5) 
types  are  offered  in  RCA's  5-transistor  CA3096,  Fig.  2A,  while 
seven  npn  types  are  included  in  the  CA3081  by  using  com¬ 
mon-emitter  connections,  as  shown  in  Fig.  2B.  Where  inde¬ 
pendent  units  are  furnished,  they  can  be  used  in  practical  ap¬ 
plications  as  if  they  were  discrete  devices,  provided  maximum 
ratings  are  observed.  In  addition,  one  or  more  transistors  can 


be  connected  as  a  diode  if  needed  to  meet  circuit  require¬ 
ments.  Where  there  is  a  common  connection  between  de¬ 
vices,  on  the  other  hand,  this  must  be  considered  when  de¬ 
signing  circuits  using  the  array.  Common-emitter  and  com¬ 
mon-collector  arrays  are  used  extensively  as  7-segment  LED 
display  drivers,  but  also  can  be  used  in  multiple  filter,  distribu¬ 
tion,  and  output  applications. 

Semiconductor  arrays  can  feature  multiple  amplifiers  as 
well  as  simple  discrete  devices.  Dual  differential  amplifiers, 
each  consisting  of  three  npn  transistors,  are  offered  in  RCA's 
types  CA3054  (Fig.  3A),  CA3026,  CA3049,  and  CA3102.  Of 
these,  types  CA3026  and  CA3049  are  supplied  in  12-pin 
round  cans,  while  types  CA3054  and  CA3102  are  furnished  in 
14-pin  DIP'S.  Supplied  in  16-pin  DIP'S,  similar  arrays  CA3048 
and  CA3052  each  contain  four  independent  ac  amplifiers,  as 
shown  in  Fig,  3B.  Versatile  quad  op  amp  arrays,  generally  in 
14-pin  DIP’S,  are  available  from  many  sources.  Popular  types 
include  the  LM124/LM224/LM324,  LM148/LM248/LM348, 
and  LM2900/LM3900  families,  the  TL084  series,  and  the 
HA4741, 

Except  where  common  power  and  ground  connections  may 
cause  cross-coupling  or  feedback  problems,  the  separate 
units  of  an  amplifier  array  can  be  used  in  the  same  applica¬ 
tions  as  their  individual  counterparts.  Amplifier  arrays  are  par¬ 
ticularly  valuable  for  multi-channel  equipment  designs,  such 
as  stereo  and  quadraphonic  audio  systems,  color  organs,  and 
instrument  recorders. 

The  special  semiconductor  arrays  illustrated  in  Figs.  4  and 
5  are  samples  of  the  scores  of  types  offered  by  various  manu¬ 
facturers.  RCA’s  CA3095,  supplied  in  a  16-pin  DIP  (Rg.  4A), 
includes  three  independent  npn  transistors  (06,  07  and  Q8) 
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(Simulated  TV  Recaption) 


As  an  NTS  student  you’ll  acquire  the  know-how 
that  comes  with  first-hand  training  on  NTS  profes¬ 
sional  equipment.  Equipment  you’ll  build  and  keep. 
Ourcourses  include  equipment  like  the  NTS/Heath 
GR-2001  computerized  color  TV  (25"  diagonal) 
with  varactor  diode  tuning  and  digital  read-out 
channel  selection;  (optional  programming  capa¬ 
bility  and  digital  clock  avail  ). 

Also  pictured  above  are  other  units  —  5"  solid  state 
oscilloscope,  vector  monitor  scope,  solid-state  ster¬ 
eo  AM-FM  receiver  with  twin  speakers,  digital  multi¬ 
meter,  and  more.  It's  the  kind  of  better  equipment 
that  gets  you  better  equipped  for  the  electronics 
industry. 


This  electronic  gear  is  not  only  designed  for  train¬ 
ing;  it's  field-type  —  like  you'll  meet  on  the  job,  or 
when  you’re  making  service  calls.  And  with  NTS 
easy-to-read,  profusely  illustrated  lessons  you  learn 
the  theory  behind  these  tools  of  the  trade. 

Choose  from  12  NTS  courses  covering  a  wide  range 
of  fields  in  electronics,  each  complete  with  equip¬ 
ment,  lessons,  and  manuals  to  make  your  training 
more  practical  and  interesting. 

Compare  our  training;  compare  our  lower  tuition. 

We  employ  no  salesmen,  pay  no  commissions.  You 
receive  all  home-study  information  by  mail  only. 
All  Kits,  lessons,  and  experiments  are  described  in 
full  color.  Most  liberal  refund  policy  and  cancella- 
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(C)  CA3093. 


and  a  differential  cascode  amplifier  using  super-beta  devices. 
It  is  especially  useful  as  a  high  impedance  transducer  amplifi¬ 
er  or  in  long-interval  timer  applications. 

Three  COS/MOS  transistor  pairs  are  featured  in  the 
CA3600,  Fig.  4B,  with  each  stage  offering  a  typical  gain  of  32 
dB  and  an  input  Impedance  of  100  Gohms,  The  CA3093,  Fig, 
4C,  contains  three  npn  transistors,  Of,  02,  and  Q3%  two  7-volt 
zeners,  Z1  and  Z2t  and  a  general-purpose  diode,  D1 . 

Each  member  of  Motorola's  MCI  411  array  family 
(MC1411/12/13/16)  comprises  seven  npn  high-gain  Darling- 
tons  with  integral  suppression  diodes  in  a  16-pin  DIP,  as 
shown  in  Fig.  5.  With  relatively  high  voltage  and  peak  current 
ratings,  these  arrays  can  be  used  as  drivers  for  incandescent 
lamps,  relays  or  printer  hammers.  Finally,  Hewlett-Packard's 
HCPL-2770  array  offers  four  independent  optocouplers  in  a 
single  1 6-pin  package.  Each  section  has  a  1 500- V  dc  insula¬ 
tion  voltage  rating  and  requires  an  input  current  of  only  0.5 
mA.  The  input  elements  are  GaAsP  LED’s  and  the  outputs  are 
photodiodes  coupled  to  modified  high-gain  npn  split  Darling¬ 
ton  pairs. 


Fig.  5.  Another 
special  array: 
the  MC1411 
family. 


Array  Applications.  The  potential  applications  for  semi¬ 
conductor  arrays  are  virtually  unlimited.  Generally,  the  sepa¬ 
rate  elements  of  such  arrays  can  be  used  in  the  same  applica¬ 
tions  as  their  corresponding  discrete  or  individual  1C  counter¬ 
parts  as  long  as  maximum  ratings  are  observed  However,  ar¬ 
rays  usually  require  less  space  and  volume  than  their  discrete 
counterparts  and  are  frequently  less  expensive.  In  addition, 
the  special  combinations  found  in  some  arrays  offer  unique 
project  possibilities.  Representative  of  the  hundreds  of  de¬ 
signs  possible  with  semiconductor  arrays  are  the  circuits 
shown  in  Fig.  6. 


ICI 


Fig.  S.  Array 
applications: 

(A)  Temperature 
compensated 
series  regulator; 

(B)  Frequency 
comparator . 


Featuring  a  CA3093  (IC1)t  the  temperature-compensated 
series  voltage  regulator  in  Fig.  6A  requires  only  five  additional 
components— three  half-watt  resistors,  a  low  voltage  ceramic 
capacitor,  and  a  potentiometer.  Designed  to  accept  an  un¬ 
regulated  dc  input  of  1 8  volts,  the  regulator  can  supply  a  regu¬ 
lated  output  of  8.5  to  15  volts,  depending  on  the  setting  of  R3. 
If  adjusted  for  12  volts  output,  the  temperature  regulation 
is  O.OO^/o/^,  while  the  load  regulation  is  ±0,4%  from  0  to  40 
mA  and  the  typical  line  regulation  is  ±0,45%/V.  The  circuit  can 
be  used  as  part  of  an  overall  power  supply  design  or  assem¬ 
bled  as  an  “add-on"  accessory  for  an  existing  supply. 

An  audio  frequency  comparator  circuit  (Fig.  6B)  using  the 
CA3096  5-transistor  array  is  designed  for  operation  on  a  10-V 
dc  supply.  Accepting  input  signals  up  to  10  kHz  (fl  and  f2),  the 
circuit  develops  an  output  voltage  which  varies  from  a  median 
level  of  5  volts  proportionally  to  the  relative  difference  in  fre¬ 
quencies,  In  operation,  the  output  remains  at  5  volts  if  the  two 
input  signals  have  the  same  frequency,  rising  if  fl  is  greater 
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than  f2  and  dropping  below  this  level  if  f2  is  greater  than  fl. 
Four  of  the  transistors  in  the  array  (Of,  through  Q4)  sen/e  as 
conventional  amplifiers  with  the  fifth  (05)  used  as  a  diode  by 
connecting  its  collector  (pin  15)  and  base  (pin  14)  terminals 
together.  One  external  diode,  D1  (type  44003),  is  required  to 
complete  the  circuit*  Among  its  possible  applications,  the  fre¬ 
quency  comparator  can  be  used  In  test  instruments,  as  a  sec¬ 
ond  demodulator  in  FM/FM  telemetry  systems,  and  in  com¬ 
munications  equipment. 


Reader's  Circuit.  Intended  for  checking  TTL  circuits,  the 
logic  test  probe  shown  in  Fig.  8  was  contributed  by  reader  Da¬ 
vid  K.  Merriman  (Lockheed  Electronics  Co,t  Las  Cruces,  NM 
88001).  The  probe  will  provide  a  visual  readout  of  a  low  logic 
state  as  a  “0”  and  of  a  high  logic  state  as  a  “1 while  identify- 
ingapulse  train  as  “P." 

Easily  assembled  in  a  single  evening,  the  project  requires 
one  section  of  a  7402  quad  NOR  gate,  IC1 ,  a  7-segment  nu¬ 
meric  LED  display,  two  half-watt  resistors,  R1  and  R2,  plus 
mounting  hardware,  wire,  etc.  The  unit  derives  its  dc  operat¬ 
ing  power  from  the  equipment  under  test,  as  do  most  logic 
probes.  Terminal  1  is  connected  to  display  segments  a,  b,  f 
and  g,  while  terminal  2  is  connected  to  segment  e,  or  vice  ver¬ 
sa,  depending  on  whether  a  common-cathode  or  common- 
anode  type  display  is  used. 

The  series  current  limiting  resistor  values  (R1  and  R2)  are 
calculated  by  dividing  the  difference  between  the  dc  supply 


v+ 


Fig ,  8.  Reader's  logic  probe  circuit 

voftage  (generally  5  V)  and  the  rated  display  voltage  by  the  to¬ 
tal  drive  current  required  by  the  LED  segment(s).  These  cur¬ 
rents  range,  typically,  from  less  than  5  to  as  much  as  20  mA 
per  segment,  depending  on  the  display  used.  The  lower  cur¬ 
rent  types  are  preferred  to  avoid  overloading  the  NOR  gate  or 
test  circuit. 

In  operation,  the  display  is  connected  so  that  segments  a, 
b,  f  and  g  are  activated  when  a  logic  zero  level  is  applied  to 
the  probe  tip,  forming  a  0,  with  segment  e  activated  when  a 
high  logic  level  is  applied,  forming  a  1.  When  a  pulse  train  is 
applied,  the  0  and  1  segments  are  activated  alternately,  with 
persistance  of  vision  blending  the  two  together  to  form  a  P. 

Device/Product  News.  If  you're  working  with  high-fre-. 
quency  circuits,  you  should  be  interested  in  the  new  products 
recently  announced  by  the  Amperex  Electronic  Corporation 
(Hicksville,  NY  11802).  First,  the  firm  has  introduced  a  new 
line  of  uhf  power  transistors.  Types  BLW79,  BLW80  and 
BLW81  offer  r-f  power  gains  of  10,  9  and  7  dB  with  power  out¬ 
puts  of  2,  4  and  10  watts,  respectively.  Each  transistor  can 
withstand  VSWR's  of  50:1  with  high  line  voltage  and  20% 
overdrive  at  a  heatsink  temperature  of  70*C.  All  three  are  for 
operation  in  Ihe  mobile  frequency  band  of  380  to  512  MHz  at 
collector  voltages  of  12.5  volts.  Available  in  either  flange  or 
stud  packages,  unit  prices  range  from  $5.25  to  $7.90, 

Amperex  is  also  offering  a  new  line  of  vhf  amplifier  modules 
containing  internal  matching  networks  for  broadband  applica¬ 
tions.  Identified  as  types  BGY32  and  BGY36,  the  units  are  de- 

(Continued  on  page  1 18) 
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Experimenter^ 

Corner 


By  Fairest  M.  Mims 


1C  VOLTAGE  REGULATORS 


Batteries  are  ideal  for  powering  port¬ 
able  electronic  equipment,  but  you 
should  think  twice  before  using  them  to 
power  anything  within  reach  of  an  ac 
power  outlet.  Why?  To  save  money! 
Electricity  from  batteries  is  much  more 
expensive  than  electricity  from  a  wall 
socket. 

Batteries  are  rated  in  ampere-hours 
(AH).  A  1-AH  battery,  for  example,  can 
deliver  a  current  (I)  of  1  ampere  for  1 
hour  before  its  voltage  (E)  falls  below  a 
specified  level.  If  the  battery  puts  out  1 
ampere  at  1  volt,  it  delivers  1  watt  of 
power  (P= El). 

Now  let's  convert  this  analysis  into 
dollars  and  cents  by  applying  it  to  a  typi¬ 
cal  1.5-volt  alkaline  "C"  cell  rated  at  5 
AH.  You  can  buy  such  a  cell  at  a  dis- 


c/ 
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signed  for  radios,  tape  recorders,  shav¬ 
ers,  and  calculators.  These  adapters  are 
compact — usually  housed  in  a  molded 
enclosure  with  the  ac  power  plug — and 
are  ideal  for  applications  requiring  un¬ 
regulated  voltage  at  moderate  current 


even  be  used  to  improve  the  operation 
of  the  first  two.  It's  the  integrated  circuit 
voltage  regulator.  Many  computer  hob¬ 
byists  and  manufacturers  place  several 
1C  voltage  regulators  “on-card"  to  pro¬ 
vide  regulated  power  for  each  of  several 
circuit  boards  In  a  computer  system.  !C 
voltage  regulators  are  also  useful  as 
power  supplies  for  solderiess  prototy¬ 
ping  breadboards. 

1C  voltage  regulators  are  ideal  for  use 
even  with  comparatively  simple  circuits 
and  projects.  Many  have  only  three  con¬ 
nection  terminals  or  pins:  input,  output, 
and  common.  This  makes  them  easy  to 
use — even  though  the  1C  chip  may  con¬ 
tain  dozens  of  transistors,  resistors,  and 
diodes.  For  example,  Fig.  1  shows  the 
amazing  simplicity  of  a  typical  1C  voftage 
regulator  circuit.  Anyone  who  has  tried 
to  design  and  build  a  precision  regulator 
with  an  automatic  shutdown  capability 
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Fig .  L  Basic  3-terminat  IC  voltage-regulator 
power  supply  circuit 


levels.  Most  adapters  have  output  leads 
terminated  with  some  type  of  small  plug. 
If  you  attach  appropriate  jacks  to  each  of 
your  projects,  you  can  use  the  same 
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Fig.  2.  Five-voit  TTL  power  supply. 


count  house  for  about  65tf.  Neglecting 
any  internal  voltage  drop,  the  cell  has  a 
potential  power  output  of  7.5  watts  over 
its  useful  life.  This  means  an  equivalent 
cost  of  $86.67  per  kilowatt-hour  for  elec¬ 
tricity  from  the  battery!  That’s  over  a 
thousand  times  more  costly  than  elec¬ 
tricity  supplied  by  power  companies. 

There  are  at  least  two  ways  to  avoid 
the  high  cost  of  battery  power.  One  is  to 
use  rechargeable  nickel-cadmium  or 
lead-acid  storage  cells  instead  of  the  ex¬ 
pendable  variety.  You  can  charge  the 
cells  with  a  commercial  charger  or  with 
solar  energy,  (See  “Experimenter’s  Cor¬ 
ner/’  November  1976.)  Another  alterna¬ 
tive  is  to  use  one  of  the  inexpensive,  un¬ 
regulated  power  supply  adapters  de¬ 


adapter  to  power  each  project.  What’s 
more  you  can  quickly  disconnect  the 
adapter  from  one  circuit  and  apply  it  to 
another  by  unplugging  the  output  leads 
from  one  and  and  plugging  it  into  the 
other. 

There’s  a  third  alternative  which  can 


can  appreciate  the  engineering  sophisti¬ 
cation  provided  by  these  chips. 

5- Volt  TTL  Supply.  Some  TTL  de¬ 
vices  (the  7441  decoder  for  example) 
are  designed  to  tolerate  as  much  as  70 
volts  on  their  output  lines,  but  all  TTL 
chips  require  a  single  power  supply  volt¬ 
age  of  5  volts,  plus  or  minus  a  quarter  of 
a  volt. 

Several  IC  voltage  regulators  are  de¬ 
signed  to  deliver  a  regulated  5-vott  out¬ 
put.  One  is  the  LM309,  a  readily  avail¬ 
able  regulator  which  can  accept  up  to  35 
volts  at  its  input.  The  LM309  is  available 
in  both  TO-39  and  TO-3  cases.  The  lat¬ 
ter  package  will  dissipate  more  than  3 
watts  at  room  temperature  without  a 
heatsink  and  more  than  10  watts  with 
the  addition  of  a  Wakefield  680-75  heat¬ 
sink.  If  these  power  levels  are  exceed¬ 
ed,  an  automatic  sensor  circuit  will  de¬ 
tect  the  resultant  increase  in  chip  tern- 
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Fig.  3.  Variable  0-5-volt  pbwer  supply. 
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perature  and  shut  down  the  regulator  to 
protect  it  from  damage. 

Figure  2  shows  how  to  use  the  LM309 
in  a  simple  TTL  5-volt  power  supply. 
Transformer  T1  is  a  6.3-volt  filament 
transformer  which  reduces  the  line  volt¬ 
age  to  a  practical  level  and  provides  line 
isolation.  Modular  bridge  rectifier 
RECTI  converts  alternating  current  into 
pulsating  direct  current.  Any  60-IO-200- 
PIV  bridge,  such  as  Radio  Shack 
276-1 1 47  can  be  used.  Capacitor  Cl  fil¬ 
lers  the  rectifier  output  into  a  reasonably 
ripple-free  voltage  which  is  applied  to 
the  input  of  the  regulator  1C.  The  regulat¬ 
ed  voltage  appearing  at  the  IC’s  output 
pin  is  5.05  volts  plus  or  minus  0.2  volt. 

You  can  assemble  this  circuit  on  a 
small  perforated  board  in  under  an  hour 
using  readily  available  components. 
Since  the  circuit  is  line  powered,  use 
care  in  connecting  the  power  supply 
cord  to  the  primary  (black)  leads  of  T1 . 
You  li  have  a  safer  circuit  if  you  mount 
T1  on  the  board  with  6-32  hardware.  In¬ 
sert  the  free  end  of  the  power  cord 
through  a  hole  drilled  in  the  board  near 
Tlt  and  tie  a  knot  a  few  inches  from  the 
end  of  the  cord.  Then  solder  the  free  end 
of  the  cord  to  the  two  black  leads  of  TT 
and  carefully  insulate  the  connections 
with  heat-shrink  tubing  or  several  layers 
of  black  electrical  tape. 

Variable-Voltage  Supply.  You  can 

convert  the  fixed  5-volt  supply  in  Fig.  2 
to  a  variable  (Mo-5-volt  supply  by  adding 
a  voltage  divider  as  shown  in  Fig.  3.  The 
result  is  handy  for  experimenting  with 
LED's  and  other  low-voltage  compo¬ 
nents  and  circuits. 

Other  1C  Voltage  Regulators.  1C 

voltage  regulators  with  outputs  of  from  5 
to  24  volts  are  readily  available  from 
many  of  the  parts  suppliers  who  adver¬ 
tise  in  Popular  Electronics.  Chances 
are  one  of  these  regulators  can  be  used 
to  power  almost  any  1C  circuit  or  project 
you  have  in  mind.  For  example,  the 
78L12  will  deliver  12  volts  plus  or  minus 
half  a  volt  at  a  current  up  to  100  mllliam- 
peres.  The  78L12  is  part  of  a  series  of 
three-terminal  regulators  with  a  wide 
range  of  regulated  voltage  outputs. 

You  can  get  lots  of  design  tips  and  ap¬ 
plication  ideas  about  using  voltage  regu¬ 
lator  IC's  from  manufacturer's  data 
sheets  and  the  excellent  data  books 
which  are  available.  One  such  book  is 
National's  "Voltage  Regulator  Hand¬ 
book."  You’ll  soon  find1  that  1C  voltage 
regulators  can  increase  the  reliability  of 
your  circuits  while  saving  you  a  bundle 
of  battery  money.  O 


Revolutionary 
breakthrough 
in  CB 
antenna 
design 


AVAIMTI  Invents  the  Saturn  Base 


The  reason  the  "Saturn'1  is  so  to* 
revolutionary  is  that  it  Is  absolutely 
the  only  combination  vertical 
and  horizontal  omni-directional 
antenna.  That's  right,  it  needs 
no  rotor!  You  can  pick  up  1 

mobiles  (which  are  vertical)  or  * 

horizontal  and  vertical  beams. 

The  "Satum".  invented  after  years 

of  research  by  Avanti  engineers,  patent  pending 
is  the  latest  development  using  patent henuinu 
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340  Stewart  Avenue,  Addison,  IL  60101 

£)  Copyright  1977,  all  rights  reserved 


AVANTI’s  unique  CO-INDUCTIVE 
principle  to  give  you  the  per¬ 
formance  of  two  antennas  com¬ 
bined  into  one. 

The  P.D.L  and  Moon  raker  made 
dual  polarity  famous  as  the  only 
antennas  to  have  during  the  last 
sun  spot  cycle,  and  this  time 
around  any  serious  C.B.'er  will 
want  to  have  the  "Saturn". 


Avanti  makes  a  complete  tine  of  high  performance  base  and  mobile 
CB  antennas  from  S1 1.95  to  S404.QQ ,  Write  today  for  free  catalog. 


Creators  ol 
the  famous 
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BUILD  YOUR  OWN 


THE  NEW  LIFESCREEN  II 


YOU  ASKED  FOR  IT! 


■  Sfwrtiftt  Eiyrtti  Are  Am  Fxperimt*  Ai  Exettiny 

r  ffi  firt/rj  there} 

*  Vwrin  Art  Seen  The  hay  They  Werr  \ leant 
To  Re  Seen f 

*  Tnttg  A  Mi/  Other  Vide#  At*  V«r  Fxririrtt 

Than  Ever  * 

W  *  Can  Re  l  ted  With  Video  Taft* 

Hay  hark  Equipment ' 


WE  HA  VE  RECEIVED  THOUSANDS  OF  INQUIRIES! 

YOU  REQUESTED  PLANS  FOR  A  BIG  SCREEN  TV  THAT  WOULD: 

utilize  any  portable  TV  as  an  image  source  -  require  a  minimum  of  floor  space 
-ho  a  beautiful  piece  of  furniture. 

NOW  -  EXTRON  IS  HAPPY  TO  ANNOUNCE 

LIFESCREEN  I 

THE  NEW  LIFESCREEN  II 


Tl»  LIFESCREEN  «M  4t**n*4  I*  *•  DkH t  VourteN  «ntW«  v, 

hj*>  iH*  inyoyvnafil  ind  mmumt  of  •  prolnwnii  Ilf  Scram  TV  --  nfinti 
Vq  swy  lNt  *1500  14  44000  Mm  nn»i  char**  for  UWt  kiktMV. 

facts 

TH»  rwiaI  LIFESCREEN.  Um  «nri  From  SmIkw  minor  MipftJMd  by  tiliM 
pi  tfM  tnw  type  umt  try  mtior  Qq  Scntn  TV  mcnufcetvrwrt  (Jw,.  M*nr, 
etc.  |,  THESE  PROFESSIONAL  COMPONENTS  SHOULD  MOT  RE  COM  FUSED 
WITH  THE  CHEAP  PLASTIC  MAGNIFYING  IMITATION*  MOW  FLOODING 
THE  MARKET  BECAUSE  OF  THE  POPULARITY  OF  BIO  SCREEN  TV. 
TN*  EXTRON  TV  kw  -  rh-  tami  uwd  by  the  mop*  ft|  Scram  TV  immIk 
IMth  -  a  It  TIMES  BRIGHTER  fo-n  «  Dm  m*T1i  wrfm  mm*  ■  TIMES 
iRIGHTIR  than  mo*4  tt*t  hncted  nwii  kimu  III  perjberf*  Micp*  n^cti 
■  «ummoui  HAl  t  h^fcly  filcwd  mm)  dlrwlranjlly  uHctn* 

Ii4h«Imi  Mifoa  but  n  (aeapIrMudhr  Murp  Ml  intarl  A 

LOUPLLU  LirtSCREEN  II  COMPUU  Llf  ESCXtEN  I 

PACKAGE  •*'  ■’*  PACKAGE' 


* 


Tha  SELF-CONTAINED  interna!  projection 
TV  that  will  utilize  wry  porutaM  TV 

tl2"  lo  18"’)  ,  .  .  nquim  only  2*4  f«*i  ol 
floor  tpac*  —  Mtt  neatly  •ewnst  wry  wiH  .  .  . 
mi  lend*  its  beauty  to  tfr#d#c«  of  any  room 

ammv  \  r  iist 

/  %et  .»/  /  )  1F.SC KFF\  ft  Horn 

1  Portable  trambior  intuf  IT  112“  m  lv~i 
t  UFESntEEN  Lev, 

2  UITSCHEEK  fmnt  Surfare  I Ikmn  tme 

H  "x  to "  and  on*  N\  ** *  20  " 

/  FXMOS  £_V  Itf  Vrrtvn,  J2  xAti  ;<0~  Otar 


s 299 


. to.  to  mitt*  tffc— mm 

.  $269 

H  nnr«M*<JrJ  _ 


THE  EVERYTHING  GUARANTEE 
EXTRON  GUARANTEES  EVERYTHING:  THE  PROFESSIONAL 
QUALITY,  ACCURACY  OF  DESCRIPTION,  AVAILABILITY  AND 
PROMPT  DELIVERY  QF  COMPONENTS  DESCRIBED  IN  THIS  AD 
If,  gftw  budding  ywr  LIFESCREEN  PROJECTION  SYSTEM,  yw 
rt  not  ntiTlwd  for  wiy  nwn,  r*tum  all  oomponwiti  to  EXTRON, 
3 S3 1  Sonwt  BoutowzrrJ.  W«t  HsKywod,  California  lot  imUnt 
ulund  ol  tht  pmxhma  ptxa. _ 


Th*  WMPtMDENT  at*f*cVon  wtWffl 
th*l  un  H  Hwd  with  AMY  tiff  Kiwi 
vp  to  *0“  -  m  of  bw  m**y 

lawn  Rw  ■  rt  tiwMfldnM  —am 

COMPONENT  LET 
I  *et  of  t.tl  RCCRfES  t  n mi 
I  Sharp  If  Modti  HA2i  CatmT*  nr 

Un  13  *  UwhIK  t.Ultt  C&k*  TV 
I  UrfcuntVN  Lem 
I  UFTSCMTCM  Fn*»t  Smtfmrt  JUmt, 
4“*  10“ 

f  CXTRUS  LS  30  Sttren 
Arm at 

LAAGER  SCREENS  un  tx  wdarwl 
Ihroufh  EXTRON  ICT-  or  MT  D«tJ 


□  PLt  A5t  RUSH  ML  ONE  COMPLCTf  SIT  Of  Lift  SCREEN  I  PLANA 

□  PLLASLRUSHMl  ONL  COWUIC  SI  1  OF  LIF* SCREEN  II  PLANS 

FLEASL  ALSO  SEND  ML  THC  ITEMS  CHECKED  BELOW 

O  LIFESCREEN  Lt NS 

LIFLSCRtEN  FRI>VI  SURF  ACC  W1RKOHL  *"  t  10 

□  LlfUCRLLN  FROM  SURF  At  tVWROR,  ,  , 

P  EX  TROW  LS  »  SCRL  tN  12"  %  D«rm4 

□  COMPLETE  LIFESCREEN  1  PACKAGE  ..  ....  .... 

D  COMPLETE  LIFESCREEN  II  PACKAGE  . 

AO  Meet  F,U  R.  petary  -  Cd.  mtltnnmUn  mtntf  TOTAL:  * 


tXTRON  LIFESCREEN^  PROJECTION  SYSTEM 
Mil  Sumtl  Baulevjrd, 

Wnl  Hally  wood,  tiUlornu  90069 


.  MIUOQ  Nwrw - 

*  120  00  AddttH _ 

wiiooo 

wiwoo  T - 

,*1269  00  CARONAM*^ 
.  *  1299.00  CARD  NUMHCB. 
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Hobby  Scene / ^ 


TIMER  fC  INFO 


By  John  McVeigh 


Have  a  problem  or  queshon  on  circuitry,  compo 
nervis,  parts  availability,  etc9  Send  it  to  the  Hobby 
Scene  Editor.  popuor  electronics,  One  Park 
Ave  .  New  York,  N  Y  10016  Though  all  letters  can  t 
be  answered  individually,  those  wilh  wrde  interest 
wilt  be  published 


Q.  Can  you  provide  any  information 
on  using  the  LM322  precision  tim¬ 
er? — Rene  Bateau t  Quebec ;  Canada . 

A,  The  LM322  can  operate  with  un¬ 
regulated  supplies  from  4.5  to  40  VT 
maintaining  constant  timing  over  a  wide 
range  of  periods.  The  output  of  the  timer 
is  a  floating  transistor  with  current  limit¬ 
ing.  It  can  drive  either  ground-  or  supply- 
referenced  loads  up  to  40  V  and  50  mA. 
This  floating  output  offers  the  user  great 
flexibility  in  circuit  design  Also  included 
is  an  on-chip  "logic  reverse"  circuit  that 
can  be  programmed  by  the  user  to  have 
the  output  transistor  either  on  or  off  dur¬ 
ing  the  timing  period.  The  trigger  input 
has  a  1  6-volt  threshold  (independent  of 
supply  voltage),  but  is  protected  against 
Inputs  as  large  as  ±40  volts,  even  when 
a  5-volt  supply  is  used.  The  1C  reacts 
only  to  the  rising  edge  of  the  trigger  sig¬ 
nal,  and  is  immune  to  any  trigger  pulse 
during  the  timing  period. 

An  internal  3. 15- volt  regulator  keeps 
the  timing  period  independent  of  supply 
fluctuations  and  provides  the  user  with  a 


convenient  reference.  External  loads 
drawing  up  to  5  mA  can  be  driven  by  the 
regulator.  An  internal  2-volt  divider  be¬ 
tween  the  reference  and  ground  pro¬ 
vides  a  timing  period  of  T  -  RC.  This 
timing  period  can  be  voltage  controlled 
by  driving  the  divider  from  an  external 
source  through  the  VADJ  pin.  Timing 
ratios  of  50:1  can  be  achieved.  The 
LM322's  internal  comparator  has  a  300- 
pA  typical  input  bias  current  over  a  com¬ 
mon-mode  range  of  0  to  3  volts.  A  boost 
terminal  allows  the  user  to  increase 
comparator  operating  current  for  timing 
periods  less  than  1  millisecond,  This  al¬ 
lows  the  timer  to  function  over  a  3-|jlS  to 
multi-hour  timing  range. 

Some  circuits  using  the  LM322,  from 
the  National  Semiconductor  catalog,  are 
shown  At  A,  is  a  basic  timer  with  the 
output  taken  at  the  emitter  of  the  floating 
transistor  A  basic  timer  with  collector 
output  is  shown  at  B  A  timer  with  collec¬ 
tor  output  and  manual  reset  and  cycle 
end  is  illustrated  at  C,  and  a  timer  trig¬ 
gered  by  the  negative  edge  of  the  trigger 
pulse  is  shown  at  D. 


FINDING  VARIABLE  CAPACITORS 

Q.  \  have  searched  high  and  low,  bur 
have  not  been  able  to  find  anyone 
who  stocks  or  manufactures  three- 
section ,  IQ-to-365-pF  'variable  con¬ 
densers,  "  I'm  very  surprised  by  this , 
A  few  years  ago  l  could  find  these 
condensers  anywhere*  Do  you  know 
of  any  parts  distributors  who  carry 
them? — Jarry  John  Ralmondo ,  As¬ 
toria,  NY . 

A.  Variable  capacitors  are  getting  very 
scarce.  Many  of  the  companies  that 
used  to  make  them  (e.g.  Hammarlund) 
are  no  longer  in  business.  Accordingly, 
you  ll  have  the  greatest  chance  of  find¬ 
ing  the  pans  you're  looking  for  at  a  sur¬ 
plus  outlet.  (Since  you  are  near  Manhat¬ 
tan,  try  the  electronics  dealers  on  Canal 
Street  or  Barry  Electronics  at  51 2  Broad¬ 
way.)  Also,  procure  a  copy  of  the  catalog 
published  by  Fair  Radio  Sales  Co.t  1016 
E.  Eureka  Street,  Box  1105,  Lima*  OH 
45802.  Fair  Radio  carries  a  large  line  of 
surplus  equipment  and  components. 


ADJUSTABLE  REVERB 

Q.  /  am  building  an  electronic  organ 
and  need  adjustable  reverberation  in 
the  audio  output  l  would  appreciate 
your  help  with  a  circuit  diagram  using 
the  new  * 'bucket  brigade "  1C  for  this 
application . — Colin  Nusum,  Wit  low- 
dale ,  Ontario,  Can. 

A.  The  "Bucket  Brigade"  Audio  Delay 
Line  in  the  June  1976  issue  is  well  suited 
for  this  application.  It  employs  the  Mat¬ 
sushita  MN3Q01  dual  512-stage  analog 
shift  registers  Total  delay  time  depends 
on  various  resistor  values.  A  table  is  in¬ 
cluded  for  component  selection. 
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POPULAR  ELECTRONICS 


Product 
Test  Reports 


HY-GAIN  MODEL  2716  MOBILE  AM  CB  TRANSCEIVER 

C  «/cwfflf(>r-fy/j£  keyboard  controls  remote  transceiver. 


DURING  the  past  year  or  so.  a  num¬ 
ber  of  mobile  CB  transceivers  have 
been  designed  to  be  operated  by  remote 
control,  with  the  transceiver  itself  locat¬ 
ed  somewhere  other  than  under  the 
dashboard.  The  operating  controls  for 
such  rigs  are  on  the  case  of  the  micro¬ 
phone,  which  generally  serves  as  the 
speaker,  and  is  connected  to  the  trans¬ 
ceiver  via  a  detachable  cable.  This  type 
of  setup  permits  the  transceiver  to  be  in¬ 
stalled  in  a  hidden  location  to  minimize 
the  possibility  of  theft. 

The  Hy-Gain  Model  2716  40-channel 
rig  is  this  type  of  remotely  controlled  AM 
mobile  transceiver,  but  with  a  new  twist 
It  differs  from  the  usual  control  scheme 
in  that  instead  of  rotary  controls  and 
switches,  the  microphone  housing  has  a 
calculator-like  keyboard  to  control  all 
(14)  functions  except  power  on/off 
Moreover,  a  number  of  unusual  func¬ 
tions  are  provided.  Among  these  are  a 
LED  clock  display;  two  independent 
channel  memories;  and  S/r-f  numerical 
LED  indicators  Other  facilities  include 
digital  frequency  synthesis;  volume, 
squelch,  and  channel  up/down  con¬ 


trol  buttons;  channel  9  override  key; 
switchable  noise  blanker;  and  pa  opera¬ 
tion  All  functions  are  operated  by  de¬ 
pressing  pushbutton  keys, 

The  main  transceiver  unit  includes  an 
automatic  noise  limiter,  external-speak¬ 
er  jacks;  13.0-volt  dcr  negative-  or  posi¬ 
tive-ground  operation,  reverse -pofarity 
protection,  and  line  filter 

The  main  transceiver  unit  measures 
7 W  *  6 W  x  x  16,5  x  5.7 

cm).  The  entire  system  carries  a  price 
tag  of  $249.95,  with  mounting  hardware, 
microphone,  and  cables  for  'up-for- 
ward  [  installations.  An  extension-cable 
pack  for  trunk  installation  is  available  at 
additional  cost. 

General  Description*  The  main 
transceiver  unit  has  only  the  necessary 
connectors  and  speaker  jacks  mounted 
on  its  simple  plastic  housing.  It  also  has 
flanges  tor  convenient  installation.  A  5H 
(1.5-m)  control  cable  can  be  installed  on 
an  L -shaped  bracket  (supplied)  and 
mounted  on  a  dashboard  or  transmis¬ 
sion  hump.  The  mike  cable  is  then 
plugged  into  it. 

The  case  of  the  microphone  is  some¬ 
what  similar  to  a  telephone  handset.  The 
numeric  display  'window’1  is  located  at 
the  top  of  the  housing,  the  12  calculator- 
type  pushbutton  keys  ’  are  in  the  mid¬ 
dle,  and  the  microphone/speaker  is  at 
the  bottom,  The  push-to-laJk  lever  is  on 
the  left  side  of  the  mike’s  housing,  and 
the  power  on /off  switch  and  mike  hang¬ 
er  clasp  are  on  the  rear  of  the  housing. 

Neither  the  volume  nor  the  squelch 
operate  continuously.  They  function  at  a 
fixed  step  each  time  the  appropriate  but¬ 
ton  is  pressed  The  volume  steps  are 
about  3  dB  each,  channel  selection,  in 
either  direction,  can  be  stepped  sequen¬ 
tially  one  at  a  time  or  continuously  when 
the  up  or  down  button  is  tapped  or  held 
down,  respectively. 

A  memory  button  permits  a  channel 
in  use  to  be  stored  so  that  the  operator 
can  quickly  return  to  the  original  channel 
{by  pressing  memory  again)  after 


checking  out  other  channels.  Another 
button,  labelled  emerg  ch-9,  instantly 
goes  to  Channel  9  when  pressed 

Separate  buttons  switch  in  and  out  the 
noise  blanker  Setting  Ihe  hours  and 
minutes  for  the  clock  is  accomplished 
with  the  same  buttons  used  for  the  noise 
blanker  after  first  pressing  a  special  F 
button,  This  same  button  switches  be¬ 
tween  CB  and  PA  operation  after  the  F 
button  is  first  tapped. 

The  S/r-f  readings  appear  in  place  of 
the  channel  numerals  in  the  display 
each  time  a  button  labelled  #  is 
pressed,  A  green  indicator  lights  during 
receive  A  red  indicator  comes  on  on 
transmit. 

Technical  Details*  The  double-con¬ 
version  receiver,  which  includes  the 
usual  r-f  and  mixer  stages  and  a  noise 
blanker,  provides  i-f's  of  10T695  and  455 
kHz.  Selectivity  is  obtained  with  a  455 
kHz  ceramic  filter  The  remainder  of  the 
receiver  section  includes  a  diode  detec¬ 
tor,  age,  series-gate  anl,  and  squelch.  A 
single  1C  contains  the  entire  audio  sec¬ 
tion,  including  the  power-output  stage, 
which  doubles  as  the  modulator  for  the 
transmitter. 

The  digital  frequency  synthesis  sys¬ 
tem  utilizes  the  usual  phase-locked-loop 
(PLL)  principle  in  which  a  voltage-con¬ 
trolled  oscillator  (vco)  provides  the  hete¬ 
rodyning  frequencies  required  to  pro¬ 
duce  the  10,695-kHz  i-f  at  the  first  mixer. 
A  10,240-kHz  crystal  oscillator  converts 
the  first  r-f  to  455  kHz  at  the  second  mix¬ 
er  The  standard-reference  signal  is  also 
derived  from  this  oscillator. 

In  the  transmitter  section,  the  carrier  is 
obtained  at  a  mixer  by  combining  the 
vco  frequency  with  that  from  a  10,695- 
kHz  crystal-controlled  oscillator.  Follow¬ 
ing  a  spurious- noise-rejection  filter  are 
predriver,  driver,  and  the  r-f  power- 
amplifier  stages.  A  multi-section  network 
matches  the  output  of  the  r-f  power  am¬ 
plifier  to  50-ohm  loads  and  minimizes 
harmonics.  Collector  modulation  in¬ 
cludes  automatic  modulation  control 
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ISOOTP* 

QUICK  CHARGE 
Cordless 
Soldering  Iron 
completely 
recharges  In 
31/2 -4  hours. 

Low  voltage, 
battery  powered, 
ground  free 
isolated  tip 
design. 


16  snap-in  tips 
to  fit  any  Job 
plus  a  PC 

DriM-  Q- 


WAHL  CLIPPER  CORPORATION 

ORIGINATORS  OF  PRACTICAL  COflOLESS  SOLDERING 


•  Sterling,  Illinois  61D81«{61S>  625-6525 
”  Manufacturing  Kxcrilmce  Sine*'  1919'' 

CIRCLE  NO  61  ON  FR££  INFORMATION  CARO _ 

Non*!  Write  and  ran  machine  laneiuRC  program*  at 
home  plus  design  circuits  usinjc  a  microprocessor! 

I  microprocessor/ 
minicomputer 


ELFH 


$gg95 


f - SEND  TODAY - j 

NETRONICS  RAD  LTD.,  Dept.  PEI  07 
I  Phone  (203)  354-9375 

|  333  Litchfield  Road,  New  Milford,  CT  06776 
|  Yes!  1  want  to  run  programs  at  home  and  have  \ 
I  enclosed:  Q  $99.95  plus  S3  p&h  for  ELF  II  hit.  I 
[  Featured  in  POPULAR  ELECTRONICS.  In-  I 
eluding  all  components  plus  everything  needed  . 
|  to  write  and  run  machine  language  programs  J 
plus  the  new  Pixie  chip  that  lets  you  display  i 
video  graphics  on  your  TV  screen.  Designed  for  * 
engineers,  students  and  hobbyists  who  need  j 
!  training  in  computer  programming  and  micro-  I 
processor  circuit  design.  Features  RCA  1B02  J 
I  COSMAC  COS/MGS  8 -bit  microprocessor  ad-  i 
1  drcssable  to  64k  bytes,  256  byte  RAM,  full  hex  I 
|  keyboard,  two  hex-digit  output  display,  crystal  | 
clock  Tor  timing  applications  and  double-sided  ! 
|  plated-ihrough  pc  circuit  board.  Requires  6.3  | 
i  VAC  transformer.  Optional  5  card  expansion 
I  bus  (less  connectors)  for  memory  expansion  I 
|  cassette  I/O.  A  to  D  and  D  to  A  converters,  I 
1  PROM  and  a  host  of  other  I/O's.  Manual  in-  [ 
I  eludes  instructions  for  assembly,  testing,  pro-  | 
j  grammtng,  video  graphics  and  games  plus  how  ■ 
I  to  receive  ELF  Users*  Club  bulletins. 

|  3  5149.95  plus  $3  ,for  ELF  IT  wired  &  tested.  I 
J  (Includes  6.3  VAC  power  supply  and  RCA  1802  . 
|  User’s  Manual.) 


□  S5.M  for  RCA  1802  User's  Manual. 

Connecticut  residents  please  add  sales  lax. 


NAME _ 

ADDRESS^ _ 

CITY _ STATE _ ZIP. 


Q  Send  me  information  on  your  other  kits! 
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(amc).  Transmit/receive  switching  is 
accomplished  electronically. 

Laboratory  Measurements  The 

sensitivity  of  the  receiver  section  of  the 
transceiver  is  rated  at  0.7  piV  for  10  dB 
(S  +  N)/N.  We  measured  a  0.5-jlV  sen¬ 
sitivity  on  our  test  transceiver,  using  a 
1000- Hz  test  tone  and  30%  modulation. 
The  range  of  the  squelch  threshold  was 
0.5  to  200  |xV.  The  age  system  held  the 
change  in  audio  output  to  10  dB  with  a 
26-dB  r-f  input  signal  change  at  0.5  to  1 0 
p.V.  The  change  was  held  to  5  dB  with 
an  80-dB  input-signal  change  at  1  to 
10,000  pV.  A  nominal  50-p.V  signal  reg¬ 
istered  S9  on  the  S  meter  numeric  dis¬ 
play. 

Adjacent-channel  rejection  and  de¬ 
sensitization  were  50  dB,  Image  and  i-f 
rejection  measured  70  dB,  while  other 
unwanted  or  spurious  signals  were 
down  50  to  60  dB. 

The  audio  output  of  the  transceiver 
measured  2.5  watts  at  less  than  1 .5% 
THD,  using  a  1000-Hz  test  tone  and  an 
8-ohm  load.  The  overall  6-dB  response 
was  275  to  1850  Hz  (  +  1  dB  at  700  Hz). 
Using  a  1 000-Hz  test  tone  and  an  8-ohm 
load,  the  output  power  an  PA  measured 
5  watts  at  1 .1%  THD.  At  400  Hz  on  PAt 
the  power  was  down  to  4.5  watts  and  the 
THD  was  up  to  2.2%. 

Powering  the  transceiver  from  a  nomi¬ 
nal  13.8-volt  dc  source,  the  transmitter  s 
carrier  output  measured  4.5  to  4.75 
watts,  depending  on  the  channel  in  use. 
The  modulation  held  to  up  to  100%  with 
only  an  occasional  spill-over,  even  with 
mike  input  levels  16  to  25  dB  greater 
than  required  for  50%  modulation.  The 
THD  under  these  conditions  was  less 
than  3%  and  5%  at  1 000  and  500  Hz,  re¬ 
spectively.  Adjacent-channel  splatter 
with  a  test  tone  and  with  voice  was  50  to 
55  dB  down  at  ±5000  to  10,000  Hz  from 
the  carrier  frequency.  The  overall  6-dB 
audio  response  was  440  to  3600  Hz 
(375  to  5300  Hz  at  -10  dB). 

User  Comment.  The  Model  2716 
represents  the  exciting  new  breed  of  CB 
transceivers  coming  to  the  fore  that 
takes  fuller  advantage  of  modern  solid- 
state  technology.  For  example,  the 
memory  function  enables  a  CB'er  to  re¬ 
call  at  the  push  of  a  button  a  channel 
that’s  been  stored  instead  of  going 
through  the  cycle  of  up  to  40  channels  to 
locate  it.  This  proved  to  be  a  boon  to  us 
during  our  road  test,  when  we  quickly 
switched  directly  to  channel  10  from 
channel  1 9  as  we  turned  from  one  high¬ 
way  to  another.  The  same  convenience 
factor  (and  safety  consideration)  held 


true  when  switching  to  channel  9,  where 
there  is  a  separate  emergency  channel 
override  key. 

The  "hide-away’’  aspect  of  the  271 6  is 
most  welcome  as  a  theft  preventive 
measure,  of  course.  Besides  this,  the 
transceiver  section  does  not  usurp  leg 
room  in  an  auto.  Owing  to  its  shallow¬ 
ness,  it  can  be  mounted  on  the  auto's 
firewall,  where  it  will  not  be  in  the  way  of 
a  passenger  and  is  virtually  invisible. 

The  use  of  a  keyboard-type  control 
system  is  most  interesting.  Whereas 
other  types  of  microphone  control  sys¬ 
tems  offer  severely  limited  controls,  this 
one  has  almost  a  plethora  of  functions. 
As  a  result,  one  has  to  have  some  prac¬ 
tice  with  the  control  head  in  order  to  use 
it  effectively.  Since  the  keys  are  not  il¬ 
luminated,  handling  them  at  night  re¬ 
quires  greater  familiarity  with  the  keypad 
layout  than  one  would  ordinarily  expect. 
Since  channel  selector,  volume  and 
squelch  buttons  are  located  at  the  right 
side  of  the  handset  s  control  panel  and 
arranged  in  logical  order,  the  positions 
are  rather  easy  to  memorize  for  one- 
hand  operation. 

There  are  a  few  other  minor  discom¬ 
forting  factors  with  this  new  control  facili¬ 
ty,  most  of  them  due  to  basic  unfamiliari¬ 
ty  with  the  system— which  should  be 
simple  to  overcome.  For  instance,  one 
cannot  see  where  the  volume  and 
squelch  controls  are  set  since  they  are 
electronically  stepped  controls.  The 
S/r-f  display,  too,  operates  in  a  different 
manner.  It’s  in  whole  numbers,  which 
precludes  being  able  to  read  in-between 
values.  In  addition,  the  signal-strength 
reading  comes  up  for  the  level  only  at 
the  particular  instant  it  is  called  up  and 
remains  Ihe  same  for  any  given  signal 
level  as  long  as  the  display  is  on.  The 
numbers  do  not  change  in  step  with  the 
changes  in  signal  level  as  they  do  with  a 
conventional  meter.  Even  so,  the  disad¬ 
vantages  in  the  display  are  not  really  im¬ 
portant.  After  all,  the  object  is  to  ade¬ 
quately  hear  a  signal,  not  look  at  it. 

The  built-in  digital  clock  functions  con¬ 
tinuously  as  long  as  the  microphone  is 
plugged  in,  even  when  the  vehicle  is  not 
in  use.  However,  disconnecting  the  mike 
interrupts  the  clock’s  operation.  There¬ 
fore,  it  is  necessary  to  reset  the  clock 
when  the  mike  is  disconnected  and 
again  plugged  into  its  connector.  (The 
current  drain  with  just  the  clock  in  opera¬ 
tion  is  about  200  mA,  which  makes  it  de¬ 
sirable  to  disable  the  mike  when  the  ve¬ 
hicle  is  not  to  be  used  over  an  extended 
period  of  time.) 

The  main  transceiver  unit  features  a 
phono  jack  that  can  be  used  with  certain 
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Hy-Gain  AM/FM  radios  to  permit  recep¬ 
tion  of  the  broadcast  bands  when  the  CB 
rig  is  squelched.  The  CB  signal  has  pri¬ 
ority  in  this  case  so  that  when  a  signal  is 
detected,  the  AM/FM  radio  is  automati¬ 
cally  squelched  to  allow  the  CB  to  come 
through.  This  is  a  nice  touch,  though  we 
did  not  have  an  opportunity  to  test  it  out. 

In  addition  to  providing  certain  con¬ 
veniences  as  well  as  minimizing  the 
possibility  of  theft,  this  transceiver  pro¬ 
vides  good  overall  performance.  Partic¬ 
ularly  impressive  is  its  ability  to  suppress 
noise  via  its  full-time  anl  system.  In  our 
noisy  test  vehicle,  we  seldom  had  to  add 
the  noise  blanker.  In  any  case,  weak  sig¬ 


nals  could  be  easily  copied  without  ad¬ 
verse  deterioration  of  the  S/N  ratio. 

The  small  calculator-size  LED  numer¬ 
ic  displays  used  for  indicating  the  chan¬ 
nel  are  bright  and  readable  even  in  sun¬ 
light.  This  contrasts  sharply  with  the 
large-size  displays  normally  used,  which 
readily  wash  out  in  bright  fight. 

Our  overall  personal  reaction  to  this 
transceiver  is  very  good,  except  for  the 
lack  of  illumination  for  the  control  but¬ 
tons  at  night.  For  anyone  with  especially 
small  hands,  though,  one-hand  opera¬ 
tion  was  sometimes  cumbersome,  inas¬ 
much  as  the  width  of  the  handset's  case 
is  about  3"  (7.6  mm). 


Of  special  import  is  the  high  quality  of 
reception  and  reported  transmission  sig¬ 
nals.  The  mike-contained  speaker  is 
driven  very  well  by  the  transceiver’s  au¬ 
dio  amplifier,  producing  a  loud,  clear  sig¬ 
nal.  Furthermore,  we  had  no  difficulty 
contacting  CB  ers  a  few  miles  away  on 
the  lower  23  channels,  whereas  a 
pre-40-channel  unit  could  barely  reach 
out  one  mile  in  the  testing  area.  On  a 
channel-32  contact,  we  reached  out  an 
extra  mile,  which  says  a  lot  for  the 
advantage  of  communicating  on  the  17 
new  channels. 
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CONTINENTAL  SPECIALTIES  MODEL  MAX-100  FREQUENCY  COUNTER 


No-controls  counter  indicates  frequency  to  100  MHz  with  8  digits. 


FEW  TEST  instruments  are  as  simple 
to  operate  as  the  Model  MAX-100 
frequency  counter  from  Continental 
Specialties  Corp.  II  is  devoid  of  all  con¬ 
trols  except  a  power  on/off  switch.  You 
simply  turn  on  the  power  and  connect 
the  instrument’s  input  cable  to  the  circuit 
under  test.  Unlike  most  other  low-cost 
counters  that  have  a  frequency  range  of 
30  MHz  and  a  four-  or  six-digit  numeric 
display,  the  MAX-100  goes  out  to  100 
MHz  and  indicates  the  frequency  direct¬ 
ly  on  its  eight-digit  display. 

The  frequency  counter  can  be  oper¬ 
ated  from  any  of  three  possible  power 
sources.  In  its  basic  configuration,  the 
MAX-100  is  powered  by  alkaline  ceils 
(or  optional  rechargeable  nickel-cadmi¬ 
um  cells).  For  on-the-bench  use,  an  op¬ 
tional  battery  charger/eliminator  allows 
operation  from  117/220-volt  ac  line 
power  sources.  And  for  extended  field 
use,  another  optional  charger/eliminator 
allows  operation  from  mobile  electrical 
systems. 

The  MAX-100  comes  in  a  modernistic 
package.  It  measures  7.75"D  x  5.63"W 
x  1.75”H  (19.7  x  14.3  x  4.5  cm)  and 
weighs  1.5  lb  (0.68  kg),  less  batteries. 
The  price  of  the  basic  MAX-100  frequen¬ 
cy  counter,  which  includes  the  input  ca¬ 
ble,  is  $134.95.  Optional  accessories  ln- 
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elude:  the  ac  and  mobile  battery  charg¬ 
er/eliminators  mentioned  above;  a  mini¬ 
whip  antenna  for  inductively  coupling  in 
r-f  signals;  and  a  low-loss  tap-off  for  phy¬ 
sically  coupling  to  an  r-f  line  under  test. 

General  Description.  The  MAX-100 
has  a  guaranteed  specified  frequency 
range  of  20  Hz  to  beyond  100  MHz  (110 
MHz  typical).  Its  rated  sine-wave  input 
sensitivity  is  30  mV  for  frequencies  up  to 
50  MHz,  100  mV  between  50  MHz  and 
80  MHz,  and  300  mV  beyond  80  MHz. 
The  crystal-controlled  time  base  accura¬ 
cy  is  specified  as  ±1  count.  Overload 
protection  is  provided  for  potentials  up  to 
200  volts  between  10  and  500  Hz;  100 
volts  between  500  and  1000  Hz;  75  volts 
between  1000  Hz  and  10  MHz;  and  50 
volts  between  10  and  100  MHz. 

The  eight-digit  display  consists  of  0.6" 
(15.2-mm)  high  red  seven-segment  nu¬ 
merals.  There  is  no  leading-zero  blank¬ 
ing  for  all  but  the  least-significant  digit. 
When  the  display  indicates  greater  than 
1  MHz,  a  decimal  point  automatically  ap¬ 
pears  between  the  sixth  and  seventh  di¬ 
gits.  When  the  instrument  is  operated  on 
battery  power,  if  the  potential  drops  to 
less  than  6.6  volts,  all  eight  numerals  in 
the  display  flash  once  per  sec. 

Alkaline  ceils  (six  AA  size)  can  power 


the  MAX-100  for  about  three  hours  un¬ 
der  continuous  use  or  up  to  eight  hours 
of  intermittent  use  conditions.  When  op¬ 
eration  is  from  NiCd  cells,  up  to  three 
hours  of  continuous  use  or  six  hours  of 
intermittent  use  can  be  expected.  Using 
the  optional  recharger,  the  NiCd  cells 
can  be  fully  charged  In  1 2  to  1 4  hours. 

User  Comment.  The  only  practical 
way  of  evaluating  the  performance  of  a 
frequency  counter  is  to  measure  a  num¬ 
ber  of  signal  frequencies  of  known  ac¬ 
curacy  across  the  instrument’s  entire  re¬ 
sponse  range.  Bench  tests  verified  that 
the  MAX- 100  very  accurately  indicated 
the  full  range  of  frequencies  down  to  the 
single  hertz.  Our  test  counter  was  able 
to  measure  frequencies  well  beyond  1 00 
MHz  and  maintain  its  basic  accuracy. 
When  we  did  measure  frequencies 
beyond  100  MHz,  the  display  (which  has 
a  maximum  count  range  of  99.999999) 
indicated  the  proper  frequencies  and 
flashed  the  most-significant  digit  at  the 
far  left  to  indicate  an  overflow  condition. 

We  also  made  a  series  of  sensitivity 
tests,  again  covering  the  entire  frequen¬ 
cy  range  of  the  instrument.  In  direct 
physical  connections,  the  MAX-100  was 
considerably  more  sensitive  than  its 
published  ratings.  The  same  held  true 
for  our  inductively  coupled  signal  tests. 
We  used  a  relatively  low-powered  signal 
generator  (a  grid -dip  meter)  at  a  dis¬ 
tance  of  a  couple  of  inches  away  from 
the  r-f  connector  for  the  inductive-cou¬ 
pling  test  and  obtained  excellent  results. 

We  particularly  like  the  no-controls 
approach  to  the  operation  of  the 
MAX-100.  This  plus  its  large,  bright  dis¬ 
plays  and  relatively  low  price  should 
make  it  a  popular  counter. 
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CB  Scene 


By  Ivan  Berger 


TRENDS  IN  CB 

WITH  ALL  of  the  publicity  that  CB 
radio  has  garnered  in  the  past  few 
years,  you'd  think  it  would  have  domi- 
nated  the  Consumer  Electronics  Show 
last  June.  It  didn't.  (Audio  didl)  But.  then. 
CB  radio  has  its  own  show  going  for  it — 
the  Personal  Communications  Show, 
held  a  few  months  earlier,  Nonetheless, 
there  were  still  plenty  of  CB  rigs  dis¬ 
played  at  the  gigantic  CES  show,  and  it 
was  most  interesting  to  observe  new 
trends  in  equipment. 

For  example,  the  outstanding  devel¬ 
opments  last  year  were  in  the  use  of 
phase-locked-loop  circuitry  (PLL)  and 
theft-proofing  accessories.  This  year, 
everyone  utilized  PLL  circuits,  a  not-sur- 
prising  fact  in  view  of  the  new  17  chan¬ 
nels  added  to  the  CB  band.  Anti-theft 
movement  was  in  two  areas:  new  anten¬ 
nas  and  remotely  located  CB  transceiv¬ 
ers. 

Manually  retractable  AM/FM/CB  an¬ 
tennas  were  shown  by  Tenna,  Shur-Lok 
and  SparkOmatic,  pointing  to  those  peo¬ 
ple  who  can  t  afford  the  power  types  that 
proliferated  last  year.  Shur-Lok's  (also 
available  in  a  CB-only  version)  can  also 
be  roof-mounted,  which  permits  the  user 
to  retract  or  remove  it  from  the  inside  of 
the  car.  Antenna  Systems'  "Automatch” 
antenna  is  a  nonretracting  "disguise” 
type  with  a  matching  box  beneath  it. 
When  the  user  transmits  on  a  new  chan¬ 


nel.  a  motor  in  the  box  adjusts  a  match¬ 
ing  network  to  retune  the  antenna  to  that 
channel  to  maximize  radio  power  output. 
A  few  companies  also  exhibited  net¬ 
works  which  use  the  car’s  whole  body  as 
an  antenna. 

New  designs,  which  included  remote¬ 
ly  located  CB  transceivers  with  micro¬ 
phone  control  systems,  were  given 
heavy  emphasis  this  year.  Hy-Gain  set 
the  pattern  for  this  type  of  transceiver 
design  last  year  with  its  23-channel  Hy- 
Gain  9.  At  this  year's  CES,  1  observed 
new  versions  from  Hy-Gain,  as  well  as 
remotes  from  Audiovox,  Boman,  Cla¬ 
rion,  Johnson  American,  Medallion, 
Pace,  Panasonic,  SBE,  Sharp,  Spark¬ 
Omatic,  Surveyor  and  Texas  Instru¬ 
ments  (not  yet  FCC  type  accepted  at 
show  time),  among  others.  As  you’d  ex¬ 
pect,  each  company  has  added  a  few 
ideas  to  the  basic  theme. 

One  interesting  new  feature  is  the 
linking  of  a  CB  transceiver  to  a  car’s 
stereo  system  with  a  "stand-by”  switch 
so  that  one  can  monitor  a  channel  and 
listen  to  stereo  at  the  same  time.  When 
a  CB  signal  overrides  the  squelch  level, 
the  stereo  source  is  automatically  cut  off 
and  the  CB  communication  comes 
through.  The  stereo  sound  also  cuts  off 
when  transmitting,  of  course.  It  appears 
that  Audiovox  and  SBE  units  work  this 
way  with  any  car-stereo  unit,  while  Cla¬ 


rion,  Hy-Gain  and  SparkOmatic  inter¬ 
face  with  specific  car  stereo  models  of 
their  own.  Kraco  has  one  built  into  a  car 
radio.  There  are  also  combination  AM/ 
FM/CB  in-dash  units  with  controls  in  the 
mike  head  and  the  channel  display  on 
the  radio  itself  from  Clarion,  Cobra,  JfL, 
Kraco,  Medallion,  and  Superscope, 
among  others.  (Note  that  using  a  car's 
stereo  speakers  does  not  necessarily 
mean  clearer  CB  sound  since  stereo 
speakers  cover  a  wider  frequency  range 
than  CB  produces  and  might,  therefore, 
reproduce  noise  of  higher  frequency 
than  CB  speakers  will.) 

Most  remote  control  CB  transceivers 
use  the  microphones  as  speakers,  too, 
though  most  also  have  jacks  for  external 
speakers.  But  those  from  Johnson 
American,  Sharp,  and  Texas  Instru¬ 
ments  employ  speakers  that  are  not 
contained  in  the  mike.  These  speakers 
are  located  in  the  small  junction  boxes 
that  the  microphone/controi  units  plug 
into,  generally  at  a  location  under  the 
dashboard  and  near  the  driver.  Though 
this  does  not  necessarily  make  for  better 
sound  quality,  the  mike  unit  can  be 
made  smaller  for  easier  handling. 

In  one  of  Sharp’s  models,  the  box  also 
has  a  big  signal/r-f  meter  on  its  face. 
Johnson’s  box,  which  also  contains  the 
digital  channel  readout  can  be  mounted 
above  or  below  the  dash. 

Some  microphones  used  as  speakers 
lack  top-quality  sound  performance. 
Even  the  full-size  speakers  of  under¬ 
dash  rigs  may  not  produce  audio  as  welf 
as  they  might  because  the  sound  waves 
go  way  down  to  the  floor  carpeting  and 
bounce  back  up  to  you.  There  were  a  lot 
of  external  speakers  at  CES  to  solve 
these  problems.  1  also  noted  external 
speaker  models  with  built-in  tone  con¬ 
trols  from  SparkOmatic  and  Kraco,  as 
well  as  AFS's  flush-mounted  CB  radio 
speaker.  The  latter  saves  space,  and 
helps  to  conceal  the  fact  that  you  have  a 


Panasonic**  " Big  Mike  Model  RJ-3450 
with  microphone  control  system  (left) 
and  remotely  located  transceiver  (below). 


Superscope  Aircommand 
Model  CBB-1050  base  station 
with  channel  9  scan. 
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CB  unit  in  the  car  (assuming  you’ve  hid* 
den  the  transceiver  and  the  antenna). 
Still  another  method  to  enhance  sound 
was  offered  by  Prime  Electronics  with  its 
PR-1000  Variable  Audio  Filter.  The  fil¬ 
ter’s  center  frequency  and  bandwidth 
can  be  varied  to  exclude  as  much  or  as 
fittle  sound  as  one  likes*  It's  for  1 15-V  ac 
operation. 

Digital  Designs.  Digital  channel  dis¬ 
play  is  a  great  advance,  especially  for 
mobile  CB  use.  It’s  far  easier  to  read  one 
big  number  than  a  cluster  of  little  ones 
around  a  dial. 

The  early  digital-display  units  had  little 
else  digital  about  them.  Now  digital  cir¬ 
cuitry  is  showing  up  in  a  number  of  new 
ways*  For  example,  the  displays  them- 
setves  are  giving  more  than  just  the 
channel  number.  Hy-Garn's  new  2716 
remote  unit  and  Pace’s  8092  mobile 
have  digital  clocks  built-in,  and  both  the 
2716  and  the  new  Texas  Instruments 
SSB  base  and  remote  display  signal 
strength  and  r-f  output  digitally.  (Many 
Johnson  American  models  and  SBE’s 
Stowaway”  remote  unit  take  a  different 
approach  to  this:  a  line  of  LED's  above 
the  digital  channel  display  serves  as  an 
S/r-f  "meter.”) 


Texas  Instruments'  SM-172  mobile 
unit  and  matching  SM-173  base  also 
display  SWR  when  a  keypad  button  is 
depressed.  But  more  important  is  Tl’s 
automatic  SWR  monitor  that  automata 
cally  shuts  down  the  transmitter  when  it 
senses  that  the  SWR  is  approaching  the 
point  where  transmitter  damage  might 
occur.  In  this  event,  the  user  is  alerted 
by  the  display,  "AAAAA.” 

Monitoring  SWR  is  just  one  of  several 
functions  handled  by  a  microprocessor 
built  into  Tl’s  main  circuit  module.  The 
processor  also  controls  a  variable-band¬ 
width  filter  that  narrows  when  adjacent 
channels  are  busy*  And  when  talking  to 
another  Tl  set  on  SSB,  the  same  filter 
shifts  frequency  as  well,  acting  as  an  au¬ 
tomatic  clarifier. 

Microprocessors  are  also  built  into  the 
Hy-Gain  2716  and  the  SBE  Key-Corn. 
Others  are  sure  to  follow  suit. 

Smarter  Tuning.  Microprocessors 
and  other  digital  techniques  are  chang¬ 
ing  the  way  we  tune  our  transceivers — 
and  for  the  better.  Most  of  the  new  digital 
sets  have  two-button  tuning — one  but¬ 
ton  to  scan  up  the  scale,  and  the  other  to 
scan  down.  (An  improvement  Id  like  to 
see  here  is  the  inclusion  of  a  soft  beep 


each  time  the  channel  changes,  so  a 
driver  could  count  how  many  channels 
he's  shifted  without  taking  his  eyes  off 
the  road.  With  a  nondigital  set,  one  can 
count  clicks.) 

Several  SBE  and  SparkOmatic  trans¬ 
ceivers  have  two-speed  tuning,  so  you 
can  zip  quickly  to  the  other  end  of  the 
“dial”  (more  time  on  40  than  on  23  chan¬ 
nels),  then  slow  down  so  as  not  to  over¬ 
shoot  your  mark.  Panasonic's  RJ-3450 
”Big  MikeM  model,  SBE’s  colorful  Key- 
Corn  and  Tl’s  units  scan  the  band  to  find 
clear  channels  (if  you  want  to  move  your 
conversation  to  a  less  crowded  one)  or 
to  find  active  ones  (if  you’re  looking  for 
someone  to  talk  to).  SBE's  version  of 
this  feature  scans  the  whole  band  for  an 
open  channel  and  scans  the  10  stalions 
you  use  most  (and  have  stored  in  its 
memory)  for  activity,  on  the  assumption 
that  you’re  looking  for  someone  specific 
to  talk  to.  Tl’s  dear-channel  scan  returns 
you  to  the  channel  you  were  originally 
talking  on  so  you  can  tell  the  other  party 
to  your  conversation  what  channel  you 
should  both  switch  to. 

In  emergencies,  you  can  jump  directly 
to  channel  9  by  hitting  just  one  switch  or 
button  on  CB  transceivers  from  a  grow¬ 
ing  number  of  manufacturers,  including 


A  P  Terminal  and  Distribution 
Strips  for  Faster  and  Easier  solderless 
circuit  building  and  testing.  No  special  patch 
cords  are  required,  and  any  solid  wire  up  to  No.  20 
AWG  can  be  used  for  connection.  Strips  accept 
all  components  with  leads  up  to  ,032"  diameter, 
and  hardware  and  mounting  templates  are  pro¬ 
vided  with  every  strip.  Terminals  are  non-corrosive 
nickel/si  I  ver. 


For  the  name  of  the  distributor  nearest  you 
call  Toll-Free  800-321-9668. 

Send  for  our  complete  A  P  catalog 
The  Faster  and  Easier  Book. 

Faster  and  Easier  is  what  we’re  all  about. 


Buy  this  Model  264L TERMINAL  STRIP,  with  128 
five-tie-point  terminals,  #923261  for  only  $12.50. 

|j  mcMii  ictitpi  tmat  mow  Miom  iDfKjt  mum 

And  get  this  Model  212R  DISTRIBUTION  STRIP, 
with  24  four-tie-point  terminals, 

#923277  FREE  of  added  cost. 

Free  offer  also  applies  to  other  sizes. 

Look  for  the  Special  Bonus  Offer 
Display  at  your  A  P  distributor. 

'Special  bonus  olfer  expires  12/31/77 


AP  PRODUCTS  INCORPORATED 

Box  110  •  72  Corwin  Drive.  Painesville,  Ohio  44077  •  216/354-2101  TWX:  810-425-2250 


OCTOBER  1977 


CIRCLE  NO  !  ON  fflfi  INFORMATION  CARO 
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PROFESSIONAL 

DISCOUNTS 


Texas  Instruments 

electronic  calculator 


in  LCD 
1V26MB 

DtomanNEN 
T  I' 5100 
Uffflb  NEW 
r>aO£OH 
TVSWTO  . 
TL30  S? 


SIMS  Sfl-40 

24.95  Sfl-5l  ■ 

125S  n-srmr 

22,S0  TTS0  MEW 
44 35  II  59  HEW 
65-00  PC-1C04 
M  95  MwrWjr 
95-00  Bus  A-ysI 
1735  AJI  LXrxws 


HEWLETT Lhp.  PACKARD 


HP'IONEW 
HP-19C  NEW, 
HPZl 
HP  22 
HP25. 

HP-2SC,  ... 


SU9.00 

299.00 

64.00 

100.00 

100-00 

128.00 


HP-27  . 
HP-29DNEW. 
HP-00  . 

HP-67 . 

HP41 

HP92.- 

HP-97. 


5140.X 
159.W 
235.00 
.  360.00 
275.00 
515.X 
599.X 


A isa  SQM  Oiweiii.  Natmral  SwiKBMlucttt.  Casio.  Canon 
Conns.  APE  Slutp  Cfi%  $*nyo  FfcCWtf-A-Call,  and  more 
All  at  great  pnccsf 


FAIRCHILD 


Prawmattfl  Video  Came  .61 3500 

i&iob 


_ aameapossiSe) 

Canitfloes . 

Also  Fair chMWachesI 


17,9 


WE  WAX  BEAT  OR  MEET  ANY  COMPETITORS'  PRICE  IF  ME  HAS 
MERCHANDISE  ON  HAND.  AH  urn's  stowed  in  ongtoa!  foray  extons 
anfli  accessories  acawAop  to  movJsautcK  ’  swattenars  m  Calif 
tan  1213'  370-57%  or  CALL  (B 00 1 421035 7  idter  than  CA.  Abort 
prices  are  fa  cash  only  Credit  card  prices  differ.  BankAmtikrA/VlM 
4  Master  Dura*  accepted.  Send  money  order  Per*  ck  12  wkaio 
clear!.  In  CA  add  B%  sales  ui.  Add  $3  50  min  stowing  charges 
WE  SHIP  AJR  on  reM  5ut*sa  io  Milat**  Send  mail  orders  »  DEPT 

i  PtJ 

2  locations  in  So  California 

% 

u 

16611  Hawthorne  B1ud„  Lawndale,  Ca  90260 

\J213)  370  5795  (800)  421-0367  J 

^  tiRdtr  m  cwto  ^ 


where  the 
ACTIONS 
at 

Millions  of  2-way  CB  radios  are  In 
use— millions  of  new  ones  are  being  sold  an¬ 
nually  lo  new  CBers  and  for  replacing  old 
units— what  a  market  for  repair  service.  U'slhe 
biggest  thing  in  electronics  since  color  TV. 
There’s  only  one  thing  wrong  with  CB 
growth—  the  lack  of  technicians  capable  ol 
servicing  CB  radios.  That’s  why  many  TV 
shops  are  expanding  into  CB  and  why  new  CB 
shops  are  opening  up  all  over  the  country. 
Going  CB  servicing  rates  run  from  SI 2  to  $24 
per  hour. 

To  got  Into  CB  radio  aervlclng,  full-time  or 
part-lime,  you  need  test  equipment  an  FCC 
operator  license  and  to  learn  how.  To  learn 
how,  you  can  buy  Ihe  CB  RADIO  REPAIR 
COURSE  for  cash,  on  a  monthly  payment  plan, 
or  charge  the  cost  to  your  BankAmericard  or 
Master  Charge  account. 

To  make  h  easy  to  study,  this  70-lesson 
course  employs  the  PROGRAMMED  teaching 
technique  and  sticks  to  the  target — CB  radio. 
Study  at  your  own  pace  as  you  receive  the 
self-examining  lessons.  We  can  t  guarantee 
that  you  will  Become  a  CB  expert  since  that 
depends  on  you. 

To  get  the  facts  about  this  course, 
write  a  letter  or  card  or  mail  the  coupon  below 
today.  No  salesman  will  call. 


CB  RADIO  REPAIR 

COURSE,  INC.  Dept.  PE- 107 

531  N.  Ann  Arbor 

Oklahoma  City,  OK  73127 

Please  send  information  about  your  Course  to: 

Name  _ 

Address  _ _  _ 

City _ State _ Zip _ 

- d  RiLk  w  i nw  \m  immrn  ami - 


Johnson  4330  has  remote  control 
mike  with  speaker  and  channel 
indicator  in  separate  box* 


Cobra  45XLR  combines  40-channel 
CB  with  AM/FM/stereo  FM. 


Texas  Instruments’  Model  SM- 172 
has  remote  computer  control . 

Hy-Gain,  Pace,  Panasonic,  SBE,  Sharp, 
and  Superscope  “AJrcommand.H  To 
jump  directly  to  any  other  station,  cal- 
culator-type  keyboards  are  used  to 
punch  in  the  number  on  many  rigs: 
SBEs  Key-Corn  (again),  Pace's  8117 
base  station  and  the  Tl  units,  for  exam¬ 
ple.  The  latter  also  have  a  unique,  key¬ 
board-operated  selective-call  system. 
Select  a  5-digit  number  and  a  channel, 
tell  you  friends  with  Tl  units  what  your 
number  is,  and  your  receiver  section  will 
be  silent  until  they  "dial"  you.  Unlike 
most  selective-call  systems  that  use 
tones,  the  Tl  sets  can  access  up  to 
100,000  CB  "phone  numbers"  for  each 
AM  or  SSB  channel  and  store  the  five 
most  frequently  called  numbers  in  a 
memory,  to  be  recalled  at  the  touch  of  a 
key* 

Interestingly,  there's  a  move  afoot  at 
the  Electronic  Industries  Association  to 
standardize  selective  calling  signals  for 
CB  radio  use.  The  purpose  is  to  head  off 
incompatibility  among  products  of  differ¬ 
ent  manufacturers. 

Rigs  That  Remember.  Memory — 
another  digital  feature — is  found  on 
many  of  the  latest  transceivers.  Sharp's 
IMC  and  Hy-Gain’s  271 6  remote  models 
are  examples  of  CB  transceivers  that  re¬ 
member  which  channel  you  last  used  so 
you  don’t  have  to  re-tune  to  it  when  you 
turn  the  unit  on  again.  The  2716  also  re¬ 
members  other  settings  when  it's  In 


SBE  Key-Corn  1000  has  built-in 
microprocessor  and  a  calculator 
type  keyboard  channel  selector . 


"stand-by"  mode.  SparkOmatic  has  a 
model  with  a  5-channel  memory.  You 
can  use  its  scanning  feature  or  manual 
tuning  to  search  through  all  40  channels 
or  just  through  the  5  channels  you  use 
most  in  search  of  activity.  Pace’s  8047 
can  scan  channel  9,  19  and  any  other 
channel  you  choose  and  its  8117  base 
station  has  a  10-channel  memory  that 
can  be  scanned  as  does  SBE's  Key- 
Corn  mobile.  Both  Sharp  and  Super¬ 
scope  Aircommand  have  models  that 
monitor  channel  9  as  well  as  the  channel 
you’re  using. 

These  weren't  the  only  CB  products  at 
CES  of  course;  just  some  of  the  ones 
with  the  most  exotic  features.  Further¬ 
more,  not  all  CB  manufacturers  exhibit¬ 
ed  at  CES.  And  at  least  one  who  did — 
Motorola — held  off  introducing  new  CB 
models  so  that  it  could  show  them  for 
the  first  time  a  few  weeks  later  at  a  dis¬ 
tributor’s  convention.  Here  it  introduced 
a  40-channel  base  station  with  an  auto¬ 
matic  "on-setting"  digital  clock  function 
(Model  4025)  and  an  under-dash  "public 
safety"  monitor  mobile  (Model  4009) 
with  dual  receivers  that  features  a  chan¬ 
nel  9  crystal  that  can  be  replaced  by 
another  channel's  crystal. 

About  the  only  other  possible  trend 
observed  was  the  growing  number  of 
CB  in-dash  "entertainment  centers” 
available.  That  ist  CB  transceivers  com¬ 
bined  with  AM,  stereo  FM  and  a  choice 
of  cassette  or  8-track  tape  units.  O 
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By  Leslie  Solomon 


MORE  GOOD  NEWS  FOR  THE  COMPUTER  GROUP 


THE  NUMBER  and  variety  of  hard¬ 
ware  and  software  items  available 
to  computer  hobbyists  continue  to  in¬ 
crease— with  no  end  in  sight  at  present. 
Let's  fake  a  look.  then,  at  a  few  of  the 
"goodies"  that  have  come  across  our 
desk  in  the  last  several  weeks.  First,  the 
hardware  items 

Radio  Shack  Tool  The  latest  entry 
into  the  hobby  computer  scene  is  from 
Radio  Shack.  Packaged  in  an  attractive 
and  functional  plastic  case  onty  1 by 
8"  by  3W’  are  a  53-key  ASCII  keyboard, 
a  280  microprocessor  and  support  logic, 
a  video  display  unit,  4k  of  ROM  and  4k 
of  RAM  (internally  expandable  to  12k 
ROM  and  16k  RAM),  and  a  cassette  in* 
lerface.  Soon  to  be  available  at  most 
Radio  Shack  outlets,  the  wired  and  test¬ 
ed  TRS-80  Microcomputer  can  be  pur¬ 
chased  for  S399.95  An  associated  12,J 
video  monitor  and  cassette  recorder 
package  is  also  available  to  create  a 
complete  personal  computing  system 
for  $599  95 


The  video  display  is  memory  mapped 
with  graphics  and  alphanumerics  (upper 
case)  controlled  by  BASIC  commands. 
Cursor  control  and  automatic  scrolling 
are  also  featured  Connections  to  the 
cassette  recorder  and  the  video  monitor 
are  made  via  rear-apron  connectors. 
Also  on  the  rear  apron  is  a  smalt  door 
that,  when  opened,  exposes  a  bus  con¬ 
nector  that  is  used  for  system  expan¬ 
sion  Although  the  computer  can  physi¬ 
cally  hold  onty  16k  of  RAM,  it  has  a  total 
memory  capactty  of  62k  by  using  its  bus 
connect© 

The  video  display  is  16  tines  of  64 
characters  but  can  be  software  con¬ 
trolled  for  32  characters  per  line  The 
video  graphics  are  formed  on  a  128 
(horizontal)  by  48  (vertical)  matrix  and 
both  graphics  and  text  can  be  inter¬ 
spersed  in  any  manner  by  software. 

The  BASIC  software  comes  in  ROM 
and  features  floating  point  arithmetic; 
numeric,  array,  and  string  variables, 
video  graphic  commands,  and  cassette 
save  and  load  commands  The  software 


waft  yotif 
business 
card  or  send 
S  f  00  {re* 
fundable  on 
Isf  ordeti 

LARGEST  CATALOG  IN  ITS  FIELD 

Catalog  Includes: 

*  Minul.icluirr  i  cattfrags 

*  Ml- as  4t>ftuT  JTTijzmq  tlieahtfiriLuyin,  IM<  rr+n 

Mjfn  miCFfl  l>e  l1 

*  $7  VO  tMi  mini  O-’M'i  dll- 

■  \ih  VO  ,*m  Until  E 

•A  Complete 
Computer 
System  . 
Just  (g^ 

$289  T’W 

E**rytrung 

*  fviiK  Auonibiod 

*  Fully  lesled 

*  Fully  Wirrintcd 

*  KIM  l  MGS  I*-,  j.i  j.  ,  h . .  V  i,  i 

IP  t'AM  lull. .  I H i.r ■  r r I  ili  1 1  i ■ ,  1*1  I  ,1,  .. 

in  i  U  :  --f-  4  h,  n  *.  . . . 
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A  A.ll‘  [  * . ■  ■  ll I  I  I  '  ,  A-  1  ft 
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Money*Back  Guarantee 


til  1 1  da  ft  HFiflpi  I  |i  fi'  H I  ♦ 
*  M*  •  !(*  tr  J  *■ 


Computer 

Books 


An  Introduction  lo  Microcomputer*  Vol  1  - 
i«*ic  Conctplt  1 0 1 1  -  rue i  A  r.ot  i^i- 

iw*  srfio 

Volf  Sgrri^a^alPmihiclft  nm.u  s.t#4i 

air  5Q 

Ba$ic  BASIC  An  -  ,-:»oduclion  to  Computer 
Programming  <n  BASIC  iriAQuAQe  i  1  An 

*■  .ii|-  m|  iftlrgdfti.  Min  1l  BASIC  S’  ^ 

Advincadi  BASIC  Application  i  and  Pretitf 

1"  ,-i n n |  ArivLln--pa  fduftriiquf-i  .Iftf!  niophrj 
fn  e 

Hobby  Computan  ire  HERE  C  &n  Simplified 
.ftlt^duC^'Oni,  |n  KiftOui  aspect*  aT  tMfft 

(.L*iirtt|  S-l  95 

Telephone  AtCt^tortfi  You  Can  Build 

I (jjQjl Ql*r r  flpm  -|l*i  l^|*iphon^  riftfjiftQ 

r  ram  tile  i  fi-M  fiii*  at  T  auiomiinj  Otii6r»g  Ic 


Bankard/Visa  & 
Master  Charge  accepted 

Order  From: 


NEWMAN  COMPUTER  EXCHANGE 

1350  A  Main  St.  Ann  Arbor.  Ml.  49104 

(313)994-3200  Dept.  PE 


Radio  Shark's  TRS-80  wiinrwmm pulo'  ay  stmt. 
OCTOBER  1977 


ClHtlE  NO  !K  nu  bPfE  iNFQNMAflWt  CABi> 
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rSAVE! 

MONEY  •  TIME  •  FREIGHT 

L  QUALITY  STEREO  EQUIPMENT 
^  AT  LOWEST  PRICES. 

W  YOUR  REQUEST  FOR  QUOTA- 
g1  TION  RETURNED  SAME  DAY. 

k*.  FACTORY  SEALED  CARTONS— 
O'  GUARANTEED  AND  INSURED. 

SAVE  ON  NAME  BRANDS  LIKE: 

•  PIONEER  SANSUI 

KENWOOD  DYNACO 

SHURE  SONY 

MARANTZ  KOSS 

AND  MORE  THAN  50  OTHERS 
BUY  THE  MODERN  WAY 
BY  MAIL  — FROM 

BO. 


12  East  Delaware 
Chicago,  Illinois  60611 
312  664-0020 

fiFIiE  k-f:  ‘JH  i4i bE  ■  k  «... 


Makes  Circuit 
Assembly  a  Breeze! 

Lets  you  worit  with  tks  S«B*n* 

Both  Hands  ^ 


STEP  1 

C>diTiy  3rd  H*n<r  on 
bench  msisri  circuit 
board,  position  com- 
ponanis  —  nota  con- 
v*nle«1  woriwno  angle. 


STEP  2 

l-  .p  iiFiu  i  t-'.in:  to  flat 
pesiiHin  roc  lowering 
ar-3  •;  Reverse 

P'iu:c..jur«  “ijr  dOuWc 
Wl&a  boards 


Dealer*' Distributor  Inquiries  Invited 


ORDER  NO\M 

(Nol  sold  in 
stores) 


Send  Check  or 
Money  Order 


Amount  Enclosed 


■  THE  3RD  HAND 

■  P.O.  BOX  60579 
5  SACRAMENTO.  CA  95860 


I  ADDRESS 

- 

^ClTV  STATE  ZIP  ^ 

gg  CiHCLf  mo 


level  is  between  'liny”  BASIC  and  "reg¬ 
ular"  BASIC  and  includes  the  special 
commands  used  for  graphics. 

Along  with  the  computer,  the  custom¬ 
er  will  be  supplied  with  a  free  cassette 
that  "plays"  blackjack  (with  graphics) 
and  backgammon.  Other  available  cas¬ 
settes  provide  a  15-person  payroll  pro¬ 
gram  ($19.95),  a  Math-1  package  that 
teaches  multiplication,  addition,  and 
subtraction,  and  includes  a  teacher’s 
guide  ($19.95  for  a  three  cassette  port¬ 
folio);  a  kitchen  program  that  covers 
menus,  conversion  tables,  a  computer 
directory,  and  a  message  center 
($4.95);  and  a  personal  finance  program 
for  $14.95  which  includes  a  seven-cas¬ 
sette  portfolio. 

Radio  Shack  intends  to  support  its 
new  baby  and  plans  to  introduce  Ex¬ 
tended  BASIC  (more  memory  is  re¬ 
quired),  a  disc  and  DOS  system,  a  hard¬ 
copy  printer,  an  expansion  unit  for  addi¬ 
tional  circuit  boards  (connecting  the  ex- 
pandor  bus),  and  a  modem. 

A  number  of  interesting  software 
packages  have  also  been  promised  for 
the  near  future  with  the  hope  of  making 
the  TRS-80  a  useful  hobby  and  personal 
computer. 

For  Fans  of  the  ZOO.  If  you  are  inter¬ 
ested  in  the  Z80  processor,  you  should 
be  aware  of  the  Martin  Research  (3336 
Commercial  Ave,,  Northbrook,  IL  60062; 
tel:  312-498-5060)  MIKE-8  Model  882.  It 
sells  assembled  for  $895.  The  882  has 
4k  of  RAM,  a  Ik  monitor  program  in 
PROM,  and  a  "console"  board  with  a 
calculator-type  of  keypad  and  six  7-seg¬ 
ment  LED  displays.  Besides  the  usual 
functions,  the  monitor  offers  advanced 
debug  features,  RAM  test,  signal-step, 
and  trap  setting.  The  system  also  in¬ 
cludes  a  2708  PROM  programmer  and  a 
UV  erase  lamp.  The  Mode!  882  is 
mounted  on  a  base  and  has  its  own 
switching  regulator  power  supply.  The 
firm  s  Microcomputer  Design  book  fills 
out  the  package. 

PROM  Programming.  Oliver  Audio 
Engineering  (7330  Laurel  Canyon  Blvd., 
North  Hollywood,  CA  91605;  tel: 
213-765-8080),  which  introduced  the 
low-cost  optical  tape  reader  some  time 
ago,  has  now  introduced  a  new  PROM 
programmer,  the  OAE  PP-2708/16.  (As 
a  kit,  it  is  $249;  wired  and  tested,  it's 
$299.)  Containing  address  counters, 
timing  and  control  logic,  switching  volt¬ 
age  regulator,  and  a  zero-insertion-force 
socket,  this  new  programmer  can  han¬ 
dle  either  the  Ik  2708  or  the  new  2k 
2716  PROM’s.  A  simple  parallel  inter¬ 


face  connects  the  programmer  to  almost 
any  microcomputer  and  very  little  soft¬ 
ware  is  required  to  support  the  system. 
You  just  dump  the  data  via  the  output 
port  into  the  PROM.  The  system  comes 
with  one  8 -bit  I/O  port  and  three  switch- 
programmable  status  lines,  with  all  lines 
TTL  compatible,  A  5-foot,  flat  ribbon  ca¬ 
ble  is  provided. 

Cassette  Interface.  Compatible 
with  the  Altair/S-100  bus,  the  Universal 
Cassette  Recorder  Interface  (UCR1)  is 
now  available  from  Dajen  Electronics 
(7214  Springleaf  CL,  Citrus  Heights,  CA 
95610;  tel:  916-723-1050)  for  $135  in  kit 
form,  $175  assembled  and  tested.  Using 
bi-phase  recording  and  having  no  ad¬ 
justments,  the  UCRI  can  operate  from 
520  to  41,000  baud — switch  selectable. 
There  is  also  a  switch-selectable  board 
address,  and  independent  selection  of 
transmit  and  receive  data  inversion  for 
use  with  different  recorders.  A  level- 
indicator  light  comes  on  at  correct  lev¬ 
els,  and  a  sync  indicator  light  shows  re¬ 
ception  of  the  sync  byte.  User  selectable 
sync  character,  under  software  control 
allows  Tarbell,  KC  or  other  sync  charac¬ 
ter  format.  Relay  options  for  control  of 
two  recorders  are  available.  An  indepen¬ 
dent  latched  input  port  can  be  used  for  a 
keyboard.  Output  connectors  for  record¬ 
er  and  parallel  port,  recorder  cable,  1C 
sockets,  pre-recorded  cassette  with 
sync,  and  a  full  manual  are  included. 

Super  Hobby  Terminal.  If  your 
dreams  include  a  super  hard-copy  termi¬ 
nal,  take  a  look  at  the  new  Texas  Instru¬ 
ments  Siient-700  Model  765  Portable 
Memory  Terminal  or  the  Model  763 
Memory  Send-Receive  Terminal.  About 
the  size  of  an  office  typewriter,  the  765  is 
designed  for  portable  use  and  includes  a 


TT&  Silent  700  Terminal, 
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built-in  carrying  case  and  a  phone  cou¬ 
pler,  The  763  ts  for  use  where  portability 
Is  not  required. 

Each  of  these  new  terminals  comes 
with  20k  characters  of  nonvolatile  bub-, 
ble  memory  expandable  to  80k.  A  9900 
processor  controls  the  system.  Both 
units  Include  a  keyboard  with  upper  and 
lower  case,  a  built-in  calculator-type  nu¬ 
meric  keypad  cluster*  and  a  quiet 
30-character/second  nonimpact  printer. 
Both  models  have  file  management  sys¬ 
tems,  and  an  operator  command  mode 
to  allow  the  user  to  select  the  communi¬ 
cations  mode,  configure  memory,  and 
enter  or  edit  text.  The  Model  766  is 
$2995  and  the  763  is  $2695. 

Economical  Terminal.  If  you  have  a 
computer,  the  next  thing  you  need  is  a 
CRT-type  terminal  so  you  can  “talk"  to 
your  machine.  Southwest  Technical 
Products  (219  W.  Rhapsody,  San  An¬ 
tonio,  TX  78216),  the  producer  of  the 
CT-1024  terminal,  has  announced  its 
CT-64  CRT  Terminal  ($325  In  kit  form, 
with  assembled  CT-VM  Video  Monitor 
$175).  This  new  terminal  features  16 
lines  of  32  or  64  characters  per  line, 
scrolling  or  page  operation,  upper  and 
lower  case,  reversed  character  printing, 
lull  cursor  control,  and  complete  charac¬ 
ter  decoding.  The  kit  includes  power 
supply,  keyboard,  serial  I/O,  beeper, 
chassis,  and  cover. 

6800  Software.  Impro  Micro  Sys¬ 
tems  (Box  7776,  Van  Nuys,  CA  91409) 
recently  announced  its  MIKADOS+D 
{mini  instant  keyboard  assembler,  de¬ 
bug,  operating  system  +  disassembler) 
package.  The  $17,95  software  package 
occupies  only  3k  of  RAM  and  with  4k 
bytes,  Ik  is  still  left  for  user  programs 
and  the  label  table.  The  assembler  gen¬ 
erates  object  code  for  the  72  basic  varia¬ 
ble-length  6800  instructions  with  all  ad¬ 
dressing  mode  variations — a  total  of  197 
different  instructions.  The  assembler 
generates  object  code  for  user-entered 
mnemonics,  enters  them  into  memory, 
and  outputs  formatted  object  code  and 
address  on  the  same  line  as  user  input. 
Relative  addressing  for  branch  instruc¬ 
tions  with  symbolic  labels  are  resolved,  I 


Our  whole  family  A 
helped  assemble  r  vl 
this  wonderful  ^  w 
Schober  Organ  ••• 


now  we  all  play  it!** 


Talk  about  real  family  fun)  We  all 
worked  together,  for  a  few  hours  almost 
every  day  Almost  too  soon,  our  Schober 
Organ  was  finished.  Our  keen-eyed  daugh¬ 
ter  sorted  resistors.  Mom  soldered  transis¬ 
tor  sockets,  although  she'd  never  soldered 
anything  before  And  It  did  our  hearts  good 
to  see  the  care  with  which  our  son— he's 
only  12—  installed  the  transistors.  Me?  I  was 
the  quality  control  inspector— they  let  me 
do  the  final  wiring.  And  when  it  came  time 
to  finish  the  beautiful  walnut  cabinet  the 
easy  Schober  way  we  all  worked  at  it! 

Now,  we  gather  around  our  Schober 
Organ  every  evening  to  play  and  sing  to¬ 
gether.  Some  of  us  play  better  than  the 
others,  but  we  re  all  learning— with  the  help 
of  the  easy  Schober  Organ  playing  courses, 

I  might  add  that  I'm  especially  pleased  with 
all  the  money  we  saved.  Our  completed 
Schober  Organ  compares  favorably  with  a 
"ready-made*  one  costing  twice  as  much! 
(The  five  models  range  from  $650  to  $2850.) 
And  we  didn't  even  need  to  pay  the  whole 
amount  all  at  once,  because  we  were  able 


to  buy  Schober  Kits  a  component  at  a  time, 
to  spread  costs  out.  Or  we  could  have  had 
two-year  time  payments! 

Families  like  ours  have  been  building 
Schober  Organs  for  20  years.  How  about 
your  family?  You  can  have  all  the  details, 
without  cost  or  obligation.  Just  send  the 
coupon  for  the  fascinating  Schober  color 
catalog  {or  enclose  $1  for  a  12-inch  LP 
record  that  lets  you  hear  as  well  as  see 
Schober  quality}.  Clip  Ihe  coupon  right 
now— and  mail  it  TOOAY1 


The  ffcJw&efr  Organ  Cocp.,  Dept  PE-73 
43  ttfesl  61«t  Street  NewYoric.  N  Y  10023 
□  Please  send  me  Schober  Organ  Cal  a  log 
C  Enclosed  please  find  si  00  for  12-mch  L  P 
record  ol  Schober  Organ  music 

NAME 

AMftESS - 


CiW 


STATE  ZIP' 
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HMntosh  CATALOG 
FM  DIRECTORY 


Get  all  the  newast  and  latest  information  on  the  new  McIntosh  Sol¬ 
id  State  equipment  in  the  McIntosh  catalog.  In  addition  you  will 
receive  an  FM  station  directory  that  covers  all  of  North  America 


MX  113 

FM/FM  STEREO  -  AM  TUNER  AND  PREAMPLIFIER 


McIntosh  Laboratory,  Inc. 

1  East  Side  Station  P.O.  Box  96 
Binghamton,  N.Y.  13904 
I  Dept.  PE 

I  NAME _ 

|  ADDRESS _ 

|  CITY _ STATE _ ZIP. 

your  catalog  please  send  the  coupon  to  McIntosh, 
send  the  Header  Service  Card  to  the  magazine. 


SEND 

TODAY! 


If  you  are  in  a  hurry  for 
For  non  rush  service 


Martin  MIKES  882  processor. 
OCTOBER  1977 
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and  a  label  table  is  maintained.  There 
are  18  useful  directives  on  line  at  all 
times  including  ASCII  character  I/O,  hex 
character  input  formatted  hex  character 
output,  disassembly  of  object  code  into 
source  code  with  complete  instruction 
mnemonics  and  absolute  branch  ad* 
dresses,  label  table  formatted  output, 
data  transfer  from  one  memory  area  to 
another,  clearing  all  or  part  of  memory, 
controlling  execution  of  user  programs, 
setting  and  clearing  breakpoints,  and 
setting  and  clearing  monitor  points. 

Another  6800  software  producer,  TSC 
(Technical  Systems  Consultants,  Box 


2574,  W.  Lafayette,  IN  47906)  has  an¬ 
nounced  its  Text  Editing  System  (stock 
number  SL68-24  at  $23.50)  which  sup¬ 
ports  many  of  the  standard  commands 
such  as  PRINT,  INSERT,  DELETE,  FIND, 

replace,  and  verify.  It  also  provides 
file  top  and  bottom,  an  append  com¬ 
mand  allowing  any  string  to  be  added  to 
any  or  all  lines  starting  in  a  specified  col¬ 
umn,  text  block  copy  and  move,  and  an 
extensive  change  command  that  allows 
changing  any  or  all  specified  occurrence 
of  one  string  into  a  second  string.  Other 
features  include  tab,  set,  numbers, 

EXPAND,  NEXT,  RENUMBER,  STOP,  LOG, 


and  overlay  that  allows  line  changing 
by  typing  over  an  existing  line.  There  is  a 
header  command,  a  zone  feature  and, 
for  tape  users,  read,  write,  and  save. 

6502  Software.  If  you  are  more  con¬ 
cerned  with  the  6502,  you  should  know 
that  Microcomputer  Associates  Inc. 
(2368- C  Walsh  Ave.,  Santa  Clara,  CA 
95050;  tel;  408-247-8940)  has  a  new 
6502  RAP  (resident  assembler  pro¬ 
gram)  and  Tiny  BASIC  on  ROM.  The 
two  2k  ROM’s  house  the  1.75k  resident 
assembler  and  the  2.2k  Tiny  BASIC. 
RAP  is  a  single-pass  resident  assem¬ 
bler.  Statements  are  entered  either  from 
paper  tape  or  from  a  terminal  keyboard, 
and  RAP  generates  a  listing  and  places 
object  code  into  RAM  for  immediate 
execution.  A  minimum  of  4k  RAM  is 
needed  in  the  user's  computer.  Tiny  BA¬ 
SIC  statements  include  let,  if,  then,  in¬ 
put,  GOTO,  GOSUB,  RETURN,  END,  REM, 
clear,  list,  run,  rnd,  and  usr  (user 
subroutine).  The  ROM  software  has 
been  designed  so  that  most  I/O  devices 
can  be  used.  The  RAP/Tiny  BASIC 
package  (SW1 01 )  is  $200  with  full  docu¬ 
mentation.  Tiny  BASIC  is  available  in 
paper  tape  format  (SW3D0)  for  $25,  or  in 
nine  1702A  PROM’s  (SW202)  for  $275. 

Altair  680  Doings.  If  you  have  an  Al- 
tair  680b.  you  should  be  aware  that 
MITS  has  introduced  the  680b-KCACR 
Audio  Cassette  Interface  for  this  ma¬ 
chine.  Using  the  KC  Standard,  the  de¬ 
vice  features  a  digital  demodulator, 
CMOS  logic,  motor  control  for  starting 
and  stopping  tape  motion,  test  points  at 
ail  key  circuits,  and  sockets  for  all  ICTs. 
BASIC  Version  1.2  is  available  on  cas¬ 
sette  and  includes  all  standard  func¬ 
tions,  plus  the  capability  of  storing  and 
loading  software  through  the  KCACR. 

Three-Dimensional  Graphics. 

Sublogic  Co.  (Box  3442,  Culver  City,  CA 
90230)  has  a  new  software  package  that 
will  provide  3-dimensional  graphics  for 
microcomputers.  With  it,  you  can  view 
two-dimensional  perspective  projections 
of  three-dimensional  scenes  from  any 
location  in  space.  A  minimal  subset 
BASIC  version  of  the  package,  for  $22  is 
for  general-purpose,  slow-speed  graph¬ 
ics  on  any  system.  Another  version,  the 
6800,  at  a  slightly  higher  price,  has  opti¬ 
mized  assembly  language  with  dynamic 
graphic  capabilities  for  advanced  simu¬ 
lation  and  complex  graphics.  Driving 
and  flying  simulations,  artistic  projec¬ 
tions,  design  projections,  engineering 
analysis,  and  advanced  games  are  pos¬ 
sible  uses.  O 


NEW  LSI  TECHNOLOGY 


FREQUENCY  COUNTER 


TAKE  ADVANTAGE  OF  THIS  NEW  STATE-OF-THE-ART  COUNTER  FEATURING  THE 
MANY  BENEFITS  OF  CUSTOM  LSI  CIRCUITRY*  THIS  NEW  TECHNOLOGY  APPROACH 
TO  INSTRUMENTATION  YIELDS  ENHANCED  PERFORMANCE,  SMALLER  PHYSICAL 
SIZE.  DRASTICALLY  REDUCED  POWER  CONSUMPTION  [PORTABLE  BATTERY 
OPERATION  IS  NOW  PRACTICAL),  DEPENDABILITY,  EASY  ASSEMBLY  AND 
REVOLUTIONARY  LOWER  PRICING! 


IV- LBS. 
COLOR: 
BLACK 


SIZE: 

3”  High 
6"  Wide 
5V$”D<wsp 


OROER  BY  PHONE  Ofl  MAIL 
COO  ORDERS  WELCOME 


FEATURES  AND  SPECIFICATIONS: 

OISPLAY;  6  RED  LEO  DIGITS  .4”  CHARACTER  HEIGHT 
GATE  TIMES:  1  SECOND  AND  1M0  SECOND 
|AUTO  DEC  PT.  PLACEMENT! 

RESOLUTION:  1  HZ  AT  1  SECOND,  10  HZ  AT  t/10  SECOND 
FREQUENCY  RANGE:  10  HZ  TO  60  MHZ.  [65  MHZ  TYPICAL). 
SENSITIVITY:  10  MV  RMS  TO  SO  MHZ.  20  MV  RMS  TO  60  MHZ  TYP. 
INPUT  IMPEDANCE:  1  MEGOHM  AND  ZD  PF. 

| DIODE  PROTECTED  INPUT  FOR  OVER  VOLTAGE  PROTECTION.] 
ACCURACY:  ±  1  PPM^  ,0001  % ]  RAFTER  CALIBRATION  TYPICAL 
STABILITY l  WITHIN  1  PPM  PER  HOUR  AFTER  WARM  UP  XTAL| 

10  PACKAGE  COUNT:  B  (ALL  SOCKETED) 

INTERNAL  POWER  SUPPLY:  5.2  V  DC  AT  BDD  MA  REGULATED. 
INPUT  POWER  REQUIRED:  M2  VOC  Ofl  115  VAC  AT  50/50  HZ 
POWER  CONSUMPTION:  4  WATTS 
INPUT  CONNECTOR:  BNC  TYPE 


K1T#FC-S0C . 80  MHZ  COUNTER  WITH  CABINET  &  P.S _ $119*95 

KIT  #P$L-650  650  MHZ  PRESCALER  |N0T  SHOWN) . *  29.95 

MODEL #FC-50WT . so  mhz  counter  wired,  tested  a  Cal.  .***.,*165.95 

MODEL  WFC-50/600WT. .  wo  mhz  counter  wired,  tested  a  cal.  _  .199.95 

KIT  ffFC-SOCIS  COMPLETE  WITH  PREDRILLED  CHASSIS  ALL  HARDWARE  AND  STEP-BY-STEP 
INSTRUCTIONS.  WIRED  &  TESTED  UNITS  ARE  CALIBRATED  AND  GUARANTEED.  PRESCALERS 
WILL  FIT  INSIDE  COUNTER  CABINET. 

TERMS:  FOP  SHIPPING,  HANDLING  &  INSURANCE 
TO  US  &  CANADA  ADD  5%  ALL  OTHERS  10%. 

FLORIDA  RES.  ADD  4%  SALES  TAX.  COD 
CHARGE  $1,00, 


OPTOELECTRONICS.  INC. 


BOX  219  •  HOLLYWOOD,  FLA.  33022  •  (3051  921  2056 
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BearcaA?/ 0  Features 


•  CryrtaMe** — Without  ever  buying  a  crystal  you  can 
select  from  all  local  frequencies  oy  simply  pushing  a  lew 
buttons. 

•  Decimal  Display — See  frequency  and  channel 
number— no  guessing  who's  on  the  air 

•  5-Band  Coverage— Includes  Low,  High,  UHF  and  UHF 
"T  public  service  bands,  the  2metcr  amateur  <Ham) 
band,  plus  other  UHF  frequencies 

•  Deluxe  Keyboard— Makes  frequency  selection  as  easy 
as  using  a  push  button  phone  Lets  you  enter  and 
change  frequencies  easily  try  everything  there  Is  to 
hear 

•  Pal  rated  Track  Tuning— Receive  frequencies  across  the 
full  band  without  adjustment  Circuitry  is  automatically 
aligned  to  each  frequency  monitored 

•  Automatic  Search— Seek  and  find  new.  exciting 
frequencies 

•  Selective  Scan  Delay— Adds  a  two  second  delay  tu 
prevent  missing  transmissions  when  '‘calls"  and 
"answers*  are  on  the  same  frequency 

•  Automatic  Lock-Out — Locks  out  channels  and  “skips" 
frequencies  not  of  current  interest 

•  Simple  Programming — Simpty  punch  in  on  the 
keyboard  the  frequency  you  wish  to  monitor 

•  Space  Age  Circuitry— Custom  integrated  circuits  a 

Bearcot  tradition 

•  UL  Listcd/FCC  Certified— Assures  quality  design  and 
manufacture 

•  Rolling  Zeros— ^ Thus  Bearcat  exclusive  tells  you  which 
channels  your  scanner  is  monitoring 

•  Tone  By -Paw — Scanning  la  not  interrupted  by  mobile 
telephone  lone  signal. 

•  Manual  Scan  Control — Scan  all  10  channels  at  your 
own  pace 

a  3- Inch  Speaker — Front  mounted  speaker  for  more 
sound  with  less  distortion 

e  Squelch — Allows  user  to  effectively  block  out  unwanted 
noise 

•  AC/DC —Operates  at  home  or  tin  the  car 


rial  you  can 


Bearcat  (?/£? 
Specifications 

Frequency  Reception  Range 
Low  Band  32— 50  MHz 

“Ham"  Band  146— 148  MHz 

High  Band  148—174  MHz 

UHF  Band  450^470  MHz 

•  r  Band  470—512  MHz 

•Also  receives  UHF  from  416 — 450  MHz 
Size 

10%“  Wx3"Hx  7%“  D 
Weight 
4  Tbs.  8  oz. 

Power  Requirements 
117V  ac,  11 W;  13.8  Vdc,  6W 
Audio  Output 
2W  rms 
Antenna 

Telescoping  (supplied) 

Sensitivity 

0.6mv  for  12  dB  SINAD  on  L  &  H 
bands 

U  bands  slightly  less 
Selectivity 

Better  than  -60  dB  @  t  25  KHz 
Scan  Rate 

20  channels  per  second 
Connectors 

External  antenna  and  speaker;  AC  & 
DC  power 
Accessories 

Mounting  bracket  and  hardware 
DC  cord 


ra 


COMMUNICATIONS 
ELECTRONICS 

Box  1002  Dept.  733 

Ann  Arbor,  Michigan  48106  USA 


master  charged 


V7S4* 


$289. 


The  Bearcat0  210  is  a  sophisticated 
scanning  instrument  with  the  ease  of 
operation  and  frequency  versatility 
you’ve  dreamed  of.  Imagine,  selecting 
from  any  of  the  public  service  bands 
and  from  all  local  frequencies  by 
simply  pushing  a  few  buttons.  No 
longer  are  you  limited  by  crystals  to  a 
given  band  and  set  of  frequencies.  It’s 
all  made  possible  by  Bearcat  spaceage 
solid  state  circuitry.  You  can  forget 
crystals  forever. 

Pick  the  10  frequencies  you  want  to 
scan  and  punch  them  in  on  the 
keyboard.  It’s  incredibly  easy.  The 
large  decimal  display  reads  out  each 
frequency  you’ve  selected.  When  you  , 
want  to  change  frequencies,  just  enter 
the  new  ones. 

Automatic  search  lets  you  scan  any 
given  range  of  frequencies  of  your 
choice  within  a  band.  Push-button 
lockout  permits  you  to  selectively  skip 
frequencies  not  of  current  interest. 
The  decimal  display  with  its  exclusive 
“rolling  zeros”  tells  you  which 
channels  you’re  monitoring.  When  the 
Bearcat  210  locks  in  on  an  active 
frequency  the  decimal  display  shows 
the  channel  and  frequency  being 
monitored. 

With  the  patented  track-tuning 
system,  the  Bearcat  210  automatically 
aligns  itself  so  that  circuits  are  always 
“peaked”  for  any  broadcast.  Most 
competitive  models  peak  only  at  the 
center  of  each  band,  missing  the 
frequencies  at  the  extreme  ends  of  the 
band. 

The  Bearcat  210‘s  electronically 
switched  antenna  eliminates  the  need 
for  the  long  low  band  antenna.  And  a 
quartz  crystal  filter  rejects  adjacent 
stations  as  well  as  noise  interference. 

Call  toll-free  800-521  4414  now  to 
place  a  BankAmericard  or  Master- 
charge  order.  This  is  our  24  hour 
phone  to  our  order  department  and 
only  orders  may  be  processed  on  this 
line*  To  order  in  Michigan  or  outside  of 
the  U.S.  dial  313-994-4441. 

Add  $5.00  for  U.S.  shipping  or  $9.00 
for  air  UPS  to  west  coast*  Charge  cards 
or  money  orders  only  please.  Interna¬ 
tional  orders  invited.  Michigan  resi¬ 
dents  add  tax.  Please  write  for 
quantity  pricing. 
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•  HOBBtESTS 

•  STUDENTS 

•  EXPERIMENTERS 

UNSURPASSED  QUALITY 
AND  PRICES 


STROBES 
TIMERS 
BEACONS 
PHOTO  LAMPS 
TEST 

PHOTOLYSIS 
SYSTEMS 
and  mart. 


CAll  OR  WRITE  FOR  YOUR 
FREE  ELEVAM  CATALOG 


TEC/WEST  (U.S.A.)  INC. 

Kirheby  Centci-Suite  1220  10889  W<  Is  hire  Blvd. 
L®  Angeles.  CA  90024  (213)477-9529 


Electronics  Library 


BASIC  SOFTWARE  LIBRARY 

by  R.  W.  Brown 
Here,  in  two  volumes,  are  dozens  of  comput¬ 
er  programs  in  8 W  x  \  V  page  size,  all  writ¬ 
ten  in  BASIC,  with  a  wide  variety  of  applica¬ 
tions.  Volume  I  covers  business  and  recrea¬ 
tional  programs,  such  as  those  for  true  inter¬ 
est  rate,  mortgage  term  comparisons,  check¬ 
ers,  lunar  landing,  roulette,  tank,  horse  rac¬ 
ing,  and  computer  pictures.  Volume  II,  on  en¬ 
gineering  and  statistics,  has  programs  for 
solving  polynomials,  Integration  by  spline  fits, 
and  one-way  analysis  of  variances.  Memory 
required  to  store  and  execute  programs  is  in¬ 
dicated. 

Published  by  Scientific  Research  Institute, 
Box  2096,  Ashland.  VA  23005.  Vol l  /,  292 
pages.  Vol.  It,  243  pages .  Both  soft  cover, 
$24.95  each. 

HOBBY/EXPERIMENTER  GUIDES 

In  Electronic  Components  ($5.25,  104 
pages),  author  MA  Colwell  details  the  differ¬ 
ent  types  of  electronic  components,  what 
they  are  and  what  they  do,  and  how  to 
choose  the  right  component  for  the  job.  The 
lineup  includes  all  the  commonly  used  com¬ 
ponents,  including  electromechanical  and 
electromagnetic  types.  The  text  tells  how  to 
recognize  faults  and  how  to  prevent  break¬ 
downs.  Photos  and  drawings  help  to  identify 
the  various  components.  Electronic  Dia¬ 
grams  ($4.95,  104  pages),  also  by  Mr.  Col¬ 
well,  takes  the  reader  through  the  logical 
steps  of  building  up  circuit  diagrams  from  ele¬ 
mentary  circuit  symbols.  Illustrations  and  de¬ 
scriptions  explain  how  to  read  circuit  dia¬ 
grams,  block  diagrams,  flow  charts,  graphs, 
and  oscillograms.  Printed  Circuit  Assembly 


($4.50,  88  pages),  by  MJ*  Hughes  and  M.A. 
Colwell,  describes  the  characteristics  of  the 
various  bases  used  in  printed-circuit  systems 
and  guides  the  reader  through  the  stages  of 
translating  diagrams  into  pc  layouts.  Image 
transfer,  etching,  milling,  and  trimming  meth¬ 
ods  are  described. 

Distributed  by  Hayden  Book  Co.,  (nc.t  50  Es¬ 
sex  St..  Rochelle  Park ,  NJ  07662.  Soft  cover . 

ARRL  CODE  KIT 

The  new  ARRL  Code  Kit  is  a  follow-up  to  the 
League's  popular  “Tune  in  the  World  with 
Ham  Radio"  beginner's  package*  The  Code 
Kit  consists  of  two  one-hour  tape  cassettes 
and  an  illustrated  manual.  The  cassettes  con¬ 
tain  one-half  hour  sessions  of  random  text  at 
5,  7!4  10  and  13  wpm.  The  use  of  random 
characters  extends  the  useful  life  of  the  cas¬ 
settes  by  making  the  text  impossible  to  antici¬ 
pate  or  memorize.  Learning  tips,  receiving 
and  transmitting  techniques,  a  table  of  com¬ 
monly  used  abbreviations  and  a  schematic 
and  pc  layouts  for  a  simple  practice  oscillator 
are  included  in  the  manual. 

Published  by  the  American  Radio  Relay 
League,  225  Main  SL,  Newington,  CT 061 1 L 
Two  C-60  cassettes  and  30-page  soft  cover 
manual  $8.00. 


DIGITAL  PRINCIPLES  AND  APPLICATIONS 
(SECOND  EDITION) 

by  A.  Malvino  and  D.  Leach 

This  book  introduces  the  reader  to  digital 
electronics  through  a  historical  discussion, 
and  examination  of  logic  families,  number 
systems,  binary  codes,  Boolean  algebra, 
arithmetic  circuits,  and  sequential  logic.  Logic 
simplification,  registers,  counters,  D/A  and 
A/D  converters,  I/O  devices,  and  memories 
are  explored.  Revisions  of  the  book  indude 
new  chapters  on  Karnaugh  mapping  and 
computer  organization,  discussions  of  TTL, 
ECL,  and  CMOS  logic,  material  on  discrete, 
dot-  and  bar-matrix  displays,  and  standard 
SSI,  MSI  and  LSI  circuits.  An  understanding 
of  semiconductors  and  electronics  is  advised. 
Summaries,  glossaries,  review  questions  and 
problems  appear  at  the  end  of  each  chapter* 
Published  by  McGraw-Hill  Book  Co.,  1221 
Ave.  of  the  Americas.  New  York,  NY  10020 . 
436 pages,  $13.95  hard  cover. 


7200  SERIES 
MINI 

COUNTER 


60  MHz  L  *■«■-»»  W  W 

600  MHz  "  - 1 

twUh  wW  pirn*#*  I  General  Purpose  Low  Cost  Counter 

Without  The  Sacrifice  Of  Basic  Performance 

''Check  the  failures  we  have  that  some  other  low  con  cwinteit  dtm'i  havt” 

■  All  Matal  Cablhvi  •  Comp4»i*Jy  Auto  Dwlmi)  Paint 

*S  Digit  4”  LED  Display  «  Srirctibl*  G*t*  TUn«  {1  w  &  .1  we) 

•  input  C*bl*  included  «Suu  of  thi  An  LSI  Circuitry 

•  12V  Op*r»tlon  Pcmlblv  ■Soniithflly  <10MV  OWOEH  NOW 

•Push  Button  Con, roll  *  CryiUl  Umi  Call  td,|  prM 


Modal  7206  60  MHZ  K»t  $1 19.95 
Model  7206A  600  MHz  Kil  $149.95 


DAVIS  ELECTRONICS  63S  Sheridan  Dr.,  Toot,  H.V.  14 IM 
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projection 

television 


PROJECTION 

T|  LENS  THAT  IS 

a  O  w  AVAIL*!  LE  T0DAY 

Projection  TV  Lens 

'fastest  lens  speed  for 

BRILLIANCE  S  BRIGHTNESS 
3  ELEMENTS;  B  OPTIC  SURFACES 
FOCAL  LENGTH;  12-INCH  (305mm) 
MEASURES:  6.5"  DIA.  X  6.5"  LENGTH 

SPECIAL  Cicn 
PRICE  $1DU 


Write  For  Quantity  Frier. i. 

Send  St  For  Building  Projection  TV. 


e 

PROJECTAPIX,  LTD. 

300  WEST  53  STREET 
NEW  YORK.  N.Y.  10019 
TELEPHONES:  (212)  765-7869 


r ref  iWviRMAii&M 

ped  for 

:enna 

space? 


The  answer  to  your  problem  is  herell  ! 

The  McKAY  DYMEK  DA  100. 

The  DA  100  is  a  compact,  wide  dynamic 
range,  broadband,  untuned,  omnl-direc- 
tiona!  receiving  antenna  covering  the 
frequency  range  of  50  kHz  to  30  MHz. 

The  exterior  module,  a  small  weather-proof 
box  with  a  56  inch  (142  cm)  whip  delivers 
the  signal  to  the  power  supply  unit  through 
a  supplied  50'  coaxial  cable. 

The  power  supply  locates  near  your 
general  coverage  receiver  and  attaches 
with  a  supplied  patch  cord. 

The  DA  100  antenna  is  small,  but  will  equal 
or  outperform  a  100'  long  wire  antenna, 
and  is  priced  within  reach  of  everyone] 
Order  factory  direct.  Call  toil  free  today! 
Money-back  guarantee.  Rent/own  plan 
available.  Complete  specs  and  details  on 
request 

Nationwide  800/854-7769  OSBD  Aia 


California  800/472-1783 


McKay  Dymek  Company 
675  N.  Park  Ave..  P.O.  Box  2 1 00 
Pomona,  Calif.  91 766 


emeu  H0  K  0M  WE  INfORMATBN  CARO 


Operation  Assist 

ft  you  need  information  on  outa&tec  or  rare 
equipment— a  schematic.  parts  hst.  etc  -another  reader 
might  be  able  to  assist  Simply  send  3  postcard  lo  Opera- 
lion  Ais.st  Pwulah  Electro *#cs  t  Park  Ave  New  York 
NY  U)0t 6  Fo*  those  who  can  help  readers  please  te- 
sponc?  drrecfV  lo  tftem  They  tl  appreciate  rt  (Only  those 
ttems  regarding  equipment  not  available  from  normal 
sources  are  published  i 


Paco  Model  S-50  push-piJf  oscilloscope  Schemata  anchor 
service  calibrainn  data  David  N  Tonmry.  Apt  Q,  1528  Lee 
Si  .Charleston  WV 25311 

HCA  Model  1  MBT-G.  $/N  RVJJ  006521  Slialo  World"  ra 
dm  Chrysler  Model  $rN  MB  174  auto  ladm  Schematics 
needed  Jose  Varas.  515  4lh  St .  Un*mGly.NJ  07087 

Heathkit  Model  OM-3  oscilloscope  Operating  and  assertaRy 
manuals  needed  M  Chadwick.  14&5  Sucked  Rd  ,  Warring- 
ton,  PA  18976 

Heathkit  Model  FMO-1  FM  oscillator  Manual  needed  C  E 
Gaoison.  Mcadowvale  Rt  3.  Warrertlon'  VA22186 

Heathkit  DXJ00  Instruction  manual  and  wiring  harness 
hochgp  intormation  A  0  Coleman.  3396  Via  Arnez.  Lompoc. 
CA  93436 

^RnipghE-K  it  wireless  broadcaster  amplifier  Schemata  and>  or 
■  nads  hat  John  S  WWIinms.  JRt  1  Bo*  312  E,  Zanesville.  OH 
43701 

Sylventa  Model  CT0-I7&W  storoo  cassette  recorder  with 
AfvVFM  radio  Schematics  and  operation  manual  Stan  Pill* 
man  1 10  Michigan  #115,  Lawrence,  KS  66044 

Precise  Model  30  osarttoscopo  Need  operating  instructions-. 
Anthony  VMe.  5222 9lh  Ave  . Brooklyn,  NY  II 220 

Stephens  Truphomc  midrange  horn  system  Need  hookup 
data  and  pads  source  Frank  J  Bums,  35640  Avenue  F.  Yu¬ 
caipa  CA  92399 

SCM  Merchant  Model  Cogrto  240  SR  calculator  Logic, 
schematic  and  wiring  diagrams  and  operating  manual  Dan 
Enitngh.5n';  Colorado  Ave  .  La  Junla,  CO 61050 

Signal  Corp,  U  S  Army  BC-34B  P  receiver.  Operators  man¬ 
ual  rweded  Owen  Scotland.  Bo*  356,  Cayman  Islands. 
0  W  I 

Sierra  Model  121A  wave  analyzer  Schemata  and/or  service 
manual  Charles  H  Schotten,  1313  Marshall  St ,  Manitowoc. 
Wt  54220 

Precision  Apparatus  Senes  10-54  tube  and  sol  tester  Op¬ 
erating  mat  ructions,  schematic  and  servicing  ns  I  ruction  5 
Martin  A  Werner.  16  Judith  Lane.  Monsey,  NY  10952. 

Superior  Moddl  05  tube  lest qr  Tube  chart  needed  C^A.  Her¬ 
ns.  Box  20C  Glasgow  A  F  B  ,MT  59231 

Radio  Apparatus  Model  M-51 A  30-50-MHr  receiver  Sche¬ 
matic  and/or  service  manual  David  Roe,  63 1  N  W.  22.  OJa- 
homa  Cdy.  OK  73 1 03 

Dumont  Type  304A  oscilloscope  Technical  nilormation  or 
in&tiuctan  manual  Glen  A.  Kills,  8214  McClelland  PI..  Alex¬ 
andria.  VA  22309 

Kinsman  Duchess  Model  E  electronic  organ  Need  diagram 
ot  generator  W.H  Weiss.  1208  Greenhitl  Dr ,  Wausau,  W1 
54401 

Jackson  Electronic  Model  £41 -A  FM-AM  signal  generator 
Schemata  and  aitgnmenl  information  Bob  DeVanoe,  Box 
13038.  Omaha,  NB  681 13 

Panoramic  Model  PCA-2  T20Q  panadaptor  Operator  or 
service  manual  Servo  Model  FI 5200  receiver  Operator  or 
seruxe  manual  John  W  Schwprdtfeger,  5361  Westminster, 
Austin,  TX  78723 

Haillcraftera  Model  SX-71  shodwave  receiver  Operating 
manual  or  any  available  information  Jell  Cherry.  603  S  Ce¬ 
dar.  Brea.  CA  92621 

Pilot  Model  R-700  stereo  receiver  Tape  morale*  switch  and 
balance  control  or  schematic  Richard  K  Shadduck,  209  Ca- 
metfoidRd  .  McMurray,  PA  15317. 

Halllcralters  Model  S-40A  receiver  Schemata  and  manual 
John  Myers,  138  W  Harrison  Si ,  Alliance,  OH  44601 

Grundlg  Model  2220-U  AMfFM'SW  radio  Idrca  1955} 
Schematic  needed  Ai  Cowan.  3101  Loma  Rd  0 1824.  Bir¬ 
mingham,  AL  35216 

(continued  on  page  120) 
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Dan  Lancaster's  ingenius  design 
provides  software  controllable  options 
including: 

•  Scrolling  •  Full  performance  cursor 

•  Over  2K  on-screen  characters 

with  only  3MHz  bandwidth 

•  Variety  of  line/character  formats 
including  16/32,  16/64.... 

_ even  32/64 

•  User  selectable  line  lengths 

■  TCLLME  MOREI . : 


{  )  Send  Instruction  manual  Tor  the  TVT-fl  Ktt 
with  full  operational  detail e.  *1  endued. 


(  ]  SEND  FREE  CATALOG 
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ELECTROLYTIC  CAPACITORS 


SEND  FOR  OUR  FREE  CATALOG 

WC  STOCK  A  WIOI  VARIETY  Of 
PARTS  NOT  IN  THIS  AD  PLUS 
MANY  SPECIALLY  PRICED  BARGAINS) 


DOUBLE  Ol GIT  DISCOUNTS  SAVE  YOU  EVEN  MORE) 

HANDLING  h.nduhochho,  VOLUME 
CHARGES  £  EVBWS;  K2  DISCOUNT 

i  0,00-5  4.W. ,  AN  II.M  s  °-M  S  »■« . in 

%  S.DO-S34.W. .  .  Add  S0.7S  i«hi  ivn^iuivi  ^  $  25,00-5  +  Leu  10^ 

5  25.00  545 ,  -  Add  SO. SO  ^  ^  ™ri««c,h*ta  4*m  Adi  ^  1 00.00-5499.99  ,  Le»  15% 

i  .  .  AN  M.li  J.'tX'd  U'w«V‘£.,’“  1  .  <»<  M% 

5100.00  1  Up^.  .  .  Ku  dvarg*  *ih^c*  *a  aJaritm  .-mw  l  *  And  51000.00  A  Up  .  .  .  Lest  25% 

_ Cwfc _  r 


DON'T  FORGET  OUR 
i DISCOUNTS  WHEN  COMPARING  PRICES! 

J  MICROPROCESSORS 

flojf  Values  Y*tt 

":tu 

803CA 

6-811  CPU,  2  USEC  CYCLE . .  . 

S17.V5 

«212 

6-8 IT  1/0  PORT . . 

S  3.95 

B216 

81  directional  BUS  DRIVER . 

S  4.25 

0224 

CLOCK  GENERATOR. . . . -  - 

.  5  3.95 

rm 

SYSTEM  CONTROLLER 

5  6  95 

8251 

8255 

COMMUNICATIONS  INTERFACE . 

PERIPHERAL  INTERFACE . 

,  512-95 
SU.95 

U02A 

2k  EPROM  (256*ft)  .  ... 

S  6  .95 

2756 

BK  EPROM  (UCsS)  .  . . 

.  529.50 

2102-1 

IK  RAM  500  NS.  . . . 

,5  1.79 

5C/MP 

5  YOLT  SC.MP  CPU  .  ,  ,  . . . . 

S  9,95 

2650 

MICROPROCESSOR  1,25  MH-2  CLOCK  40  OIL  , 

524.95 
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MORE  THAN  20,000  DIFFERENT  COMPONENTS 


7400  TTL 


74M 

.18 

7442 

1.08 

74107 

49 

7401 

7448 

1.16 

74121 

55 

7402 

.21 

7460 

.26 

74122 

.49 

7404 

J!1 

7451 

27 

74123 

1.06 

7405 

24 

7453 

2? 

741 2S 

.60 

7407 

.45 

7454 

.41 

74126 

.81 

7408 

35 

7460 

22 

74132 

3.00 

7409 

.25 

7472 

X 

74141 

1.15 

7410 

7473 

.45 

741 X 

1.10 

7411 

.30 

7474 

.45 

74161 

US 

7413 

.85 

747S 

.80 

74163 

1-35 

7416 

.43 

7482 

1.75 

74154 

1.54 

7417 

.43 

7483 

1.15 

74157 

IX 

7420 

21 

7435 

1.12 

74161 

1-45 

7422 

1,50 

7486 

.45 

74164 

1.66 

7425 

.43 

7489 

2.49 

74165 

1.66 

7427 

J37 

74X 

69 

74166 

1.70 

742B 

X 

7491 

1.20 

74174 

1  95 

7430 

.26 

7492 

.82 

74175 

1,95 

7432 

.31 

7493 

.82 

74180 

1.05 

7437 

.47 

7494 

£  1 

74181 

3S5 

7438 

.40 

7495 

.91 

74191 

1,50 

7440 

21 

7496 

.91 

74195 

1.X 

7*41 

1.10 

741 » 

US 

74197 

1.00 

74L  SERIES  TTL 

74L00  .33  74LS04  46  74LS113  .98 
74L10  .33  74LS10  39  74LS138  1  89 
74L30  .33  74LS20  39  74LS174  2  50 
74L42  1  50  74LS51  .39  74LS386  6.50 
74188  ,89  74LS74  ,65  74S153  2.25 
74LS00  .39  74LS1 12.05  74S387  1.96 

74H00  TTL 


74HOO  ,33 

74H11 

33  74H63 

.39 

74H01  .33 

74H20 

33  74H55 

39 

74H04  ,33 

74H21 

33  74H73 

59 

74H05  .35 

74H30 

,33  74H74 

.59 

74H10  .33 

74H40 

33  74H76 

65 

MOTOROLA 

MC663P 

2.W 

MCI  480 

3.95 

MC666P 

1.60 

MC1469R 

2.50 

MC670P 

1 .60 

MC1489 

4  60 

MC579P 

2.50 

MC1496 

1.65 

MC725P 

1.50 

8  00 

MC789P 

1,50 

MC1514L 

4.50 

MC790P 

150 

MC1595L 

G2b 

MC817P 

IX 

MC1723CL 

3  60 

MC836P 

1.36 

MCI  741 CG 

1  20 

MC844 

US 

MC1810P 

1.25 

MC853P 

2.25 

MC3004L 

2.25 

MCB76P 

2-25 

■  .  a 

22S 

MCI  OWL 

1.25 

MC3021L 

2  15 

MCI  01  (X 

US 

MC3060L 

2_65 

MC1305 

1.95 

MC3M2L 

3OT 

MC1352P 

1.55 

MC4024P 

2-20 

MCI  357 

1.70 

MC4044P 

4.B0 

MC1371 

1.86 

MC14507CP 

1.25 

MC1439 

265 

2-76 

MC1458P 

.50 

1.70 

CMOS 

4X1 AE 

23 

4023AE 

,29 

400 2A£ 

29 

4024AE 

1.50 

4007 AE 

29 

4025AE 

35 

401 0AE 

58 

40 28 A  E 

t.X 

4011AE 

29 

4029 AE 

2  90 

401 2AE 

29 

4030AE 

.65 

401 5AE 

1.25 

4037AE 

4,50 

401 8AE 

.65 

4040 A  E 

2.40 

401 8AE 

MO 

4044 A  E 

1.50 

401 9AE 

.65 

4049AE 

,75  | 

4020AE 

y4021AE 

ITS 

1,50 

4060 A  E 

V 

LINEAR 

754 506 P 

,49 

LMX1H 

,35 

LM741CH 

45 

75451BP 

,39 

LM307H 

35 

LM747 

X 

754520P 

-39 

LM309K 

1.2S 

LM748H 

.45 

754538P 

.39 

LM311H 

90 

LM1458M 

X 

7S454BP 

29 

LM318N 

1.X 

N5S66V 

1OT 

75491  BP 

.79 

LM339N 

1  85 

NE5GS8 

100 

754926 P 

2b 

LM361AN 

.65 

NE556V 

.60 

CA3006 

1.60 

LM370N 

1,25 

NE558 

150 

CA3006 

3,50 

LM380N 

1.45 

UA702 

X 

CA3018 

1.10 

LM506 

2^5 

UA703CH 

.45 

CA3018A 

1-80 

LM711CH 

60 

UA709CH 

30 

CA3026 

1.50 

LM723H 

75 

UA749CH 

45 

CA3046 

-36 

LM741CN 

,45 

NEW  FROM  NEW-TONE 

Dry  Transfer  Patterns  for  PC 
Boards,  Includes  1C  pads,  do¬ 
nuts,  angles,  and  3*and  4*con- 
nector  pads.  Over  225  patterns 
on  a  2"  x  7Va"  sheet . $1,49 

PC  BOARDS  *  MIL  GRADE 

Glass-epoxy.  2  oz.  copper 

.  6°  x3'"  $,50  *  6"  x  6”  5.90  -  6”  x  8"  SI  20. 


(  5400  SERIES 

VOLT.REQ  \ 

5400 

1.00 

6476 

1.50 

LM340K-5  IX 

5404 

1.26 

6486 

1.90 

LM340K-6  IX 

5410 

1.X 

5493 

2.00 

LM340K-B  IX 

5426 

1,25 

541X 

1.80 

LM340K  15  1.96 

5473 

1.60 

54LS04 

100 

LM340K-18  1  95 
LM340K24  1.96 
LM340T0-5  1.75 

RESISTORS 

V*  Walt  ±  5%  Packed  5  of  any 

one  value . . .  8  25 

V*  Walt  ±  5%  Packed  5  ol  any 

one  value  . $.30 

STANDARD  RES6TANCE  VALUES 


LM340T0-6  1.75 
LM34CTCF8  1.75 
LM340T0-12  1.76 
LM340T0-16  1.75 
LM34OT0-1B  1.75 
LM340TO24  1.75 


JAPANESE  TRANSISTORS 


MINIMUM  ORDER  *6.00 

All  ordara  add  II  .00  Pottage  and  Handling. 
Canada  II  50. 

N.J.  Ratidanti  add  5%  tale*  tax 


ELECTROLYTIC  CAPACITORS 


2SA473 

2SA484 

2SA483 

2SA496 

2SA498 

2SA497 

2SA562 

2SA564 

2SA6O0 

2SA62S 

2SA834 

2SA830 

2SA843 

2SA873 

2SA678 

2SA679 

2SA880 

2SA082 

2SA683 

2SA6S4 

2SA699 

2SA699A 

2SA706 

2SA733 

2SA777 

2SB22 

2S854 

2S868 

2SB77 

2SB175 

25B186 

2SG1B7 

2SB324 

2SB337 

2S8387 

2SB370 

2S8406 

2S6407 

256416 

2SB435 

256461 

2SB463 

2SB474 

2S6481 

25 6492 

2564 95 

2SB507 

2SB611 

2SCI16 

2SC1B3 

2SC1B4 

2SC281 

2SC371 

.2SC372 


2.2MF50  Axial  Leeds  .15 

33MF10  Axial  Leads  .15 

3JMF1Q  No  Polarity  ,15 

10MF25  Axial  Leeds  .16 

10MF50  Axial  Lead*  .16 

10MF160  Axial  Lead*  20 


2SMF35  Axial  Leads 


18 


30MF25  Axial  Leads  IB 

47MF25  Radial  Loads  19 

47MF50  Radial  Leeds  24 

100MF16  Radial  Leads  19 

100MF25  Radial  Lead*  24 

500MF50  Axial  Leads  80 

1000MF3S  Axial  Lead*  .65 


MICROPROCESSOR 

C1702A  9.95  2708  34.95  8008  19.95 

2101  5.75  C5101  3  4,50  8080A  19.95 

2102  1  75  MM5C13  3  25  8224  10.45 

Contact  us  lor  all  your  microprocessor  needs  > 


r* 


RECTIFIERS  unijunctions 


1N4001 
1N4002 
1N4003 
IN  4004 
1N4006 
1N4006 
1N4O07 


10  100 
For  For 

60  6.00 
.70  6.00 

.80  7,00 

90  8.00 

1.00  9.00 

1.10  10.00 
1.20  11.00 


2N2160  65 
2N2648  45 
2N2647  55 
2N4S51  .75 
2N48SZ  75 
2N4870  .50 
2N4871  .50 
MU4891.50 


MU4892  50 
MU4893  50 
MU4894  50 
2N6027  55 
2N6028  70 
D5€37  .35 
MU1Q  35 
MU20  .40 


HARDWARE  -  SOCKETS  > 

Nylon  Screws.  Nuts  artd  Rrveia  ■  50  piece  assortment  4 1 ,99 
MK  20TO3  Mounung  Kit  5  lor  *.99 

NT-505  Mica  and  bushing.  Specify 
TO-3,  TO -66  or  TO220  1 0  sets  to*  *X 

1C  Socket  14-Pin  OIL  5 .25  each 

1C  Socket  16-PinDIL  $.27  each 

Wire  Wrap  ISPinDIL  *.32  each 


POPULAR  JEDEC  TYPES 


1N34 

.25 

2N1540 

X 

2N2712 

.18 

2  N  3394 

.17 

2N3856 

.20 

2N4402 

.16 

1NX 

-25 

2N1644 

X 

2  N  2894 

.40 

2N3414 

.17 

2N3866 

IX 

2N4403 

20 

1N270 

25 

2N1554 

1 25 

2  N 2903 

3,30 

2N34I5 

.18 

2N3903 

,16 

2  N 4409 

20 

1N914 

.10 

2N1560 

2.BO 

2  N 2904 

X 

2M3416 

.19 

2N3904 

,16 

2N4410 

16 

1N4148 

-25 

INI 60S 

1.75 

2N2904A 

X 

2N3417 

20 

2W3905 

.16 

2N4416 

75 

1S1555 

35 

2N1013 

OT 

2  N  2905 

25 

2  N  344  2 

IX 

2N3906 

.16 

2N4441 

1.00 

2NI711 

OT 

2N29Q5A 

.30 

2N3553 

1.50 

2N3954A 

3,75 

2N4442 

1  15 

2N173 

1.75 

2N1X7 

4.10 

2N2906 

25 

2  N 3563 

X 

2N3955 

?AS 

2N4443 

1  35 

2N338A 

IX 

2N2102 

X 

2  N 2906A 

X 

2  N 3565 

20 

2N3957 

1.25 

2N4852 

65 

2N404 

76 

2N2160 

70 

2N2907 

X 

2  N 3638 

.20 

2N3958 

1.20 

2N5061 

30 

2N443 

2  50 

2N2218 

.25 

2  N 2907 A 

X 

IN 3642 

X 

2N4037 

.60 

2  N 5064 

50 

2NSOBA 

.45 

2N2218A 

X 

2N2913 

.75 

2N3843 

,20 

2N4093 

.05 

2N5130 

20 

2N7M 

25 

2N2219 

X 

2N2914 

IX 

2N3845 

20 

2N4124 

,16 

2N61M 

15 

2N71B 

.25 

2N2219A 

X 

2NX19 

1.00 

2N3646 

.14 

2W4126 

.16 

2N6138 

.15 

2N718A 

X 

2N2221 

,25 

2N3053 

X 

2N3731 

3.75 

2N4141 

.20 

2N5294 

50 

2N918 

.X 

2N2221A 

X 

2N3064 

.70 

2N3740 

1.00 

2?M142 

.20 

2N5296 

50 

2N930 

X 

2U2222 

X 

2N3055 

.75 

2N3771 

1,75 

2N4143 

,20 

2  N 5306 

20 

2NX6 

X 

2N2222A 

X 

2N3227 

1OT 

2N3772 

1.90 

2N4220A 

.45 

2N5400 

40 

2N1302 

1-25 

2N2270 

40 

2N3247 

3.40 

2N3773 

300 

2N4234 

X 

2N5401 

50 

2N1305 

75 

2N2369 

,25 

2  N  3250 

.50 

2N3819 

.40 

2N4400 

.16 

2N5457 

35 

2N1420 

23 

2  N  2484 

.32 

2N3393 

20 

2  N 3823 

70 

IN 4401 

.16 

2N5458 

30 

7b  2SC373 
3.00  2SC374 
X  2SC375 
1.66  2SC380 
1.15  2SC381 
1.00  2SC382 
.70  2SC3S7 
.50  2SC394 
4X  2SC403 
.66  2SC454 
IX  2SC458 
1.25  2SC460 
.86  2SC478 
JSb  2SC4S1 
.75  2SC482 
3.75  2SC434 

3.75  2SC486 
.86  25C493 
30  2SC434 
36  2SC495 

1.30  2SC496 
1,45  2SC437 

55  2SC502 
.66  2SC609 
30  2SC615 
66  2SC517 
.70  2SC536 
70  2SC536 
.70  2SC537 

56  250606 
00  2SC609 
,60  2SC614 

1  00  2SCB19 

1.75  2SC620 
1.60  2SC627 

66  2SC634A 
85  2SC644 
1.06  2SC674 
,05  2SC7O0 
,75  2SC710 
1.25  2SC711 
1.06  2SC712 
1.50  25C715 
2,10  2SC730 
1.25  2SC731 
35  2SC732 
30  2SC733 
.70  2SC734 
3.X  2SC735 
100  ZSC738 
1.X  2SC766 
65  2SC763 
.70  2SC774 
.70  2SC775 


.70  2SC770 
.70  2SC777 

65  2 SC  778 
70  2SC7B1 
70  2SC784 
70  2SC786 
70  2SC788 
70  2SC789 
.06  2SC790 

66  2SC793 
.70  2SC738 
70  2SC799 
BO  2SC815 

1.86  2SCS21 

1.75  2SC628 

3.75  2SCS29 
3X  2SC630 

2  75  2SC838 

3  50  2SC839 
1.10  2SC853 
1.15  2SC80Q 
1.00  2SC871 
1.60  2SC900 
IX  2SC922 

80  2SC929 
475  2SC930 
.75  2SC938 
86  2SC945 
.70  2SC1000 
4,90  2SC1013 
430  2SC1014 
3  60  2SC1017 
.70  2SC1018 
60  2SC1034 

1.75  2SC1000 
66  2SC1061 
.70  2SC1079 
60  2SC1O0O 

3,00  2SC1096 
.70  2SC1088 
,70  2SC1115 
.70  2SC1116 
.70  2SC1124 
66  2SCT166 
3.X  2SCU70 
.70  2SC1172 
.70  2SC11720 
.70  2SC1173 
.70  2SC1209 
.70  2SC1211 
3OT  2SC1213 
.70  2SC122SA 

1.75  2SC1237 

2.75  2SC1239 


3. X  2SC1306 

4. X  2SC1307 
4.00  2SC1308 

3. X  2SC1317 
.70  2SC1318 

1.X  2SC1327 
216  2SC1342 
1.00  2SC1347 

1.75  2SC1359 
ZSO  2SC1377 
3,10  2SC1382 

3.50  2SC13S3 
.76  2SC1364 

4.00  2SC1447 
.75  2SC1440 
.76  2SC1449 
1.80  2SC1475 
.70  2SC1507 
.85  2SC1669 
1,00  2SC1675 
5.85  ISC  1678 
.70  2SC1679 
.70  ISC  1728 
.56  25 Cl  730 
.70  IS  Cl  756 
66  2SC170O 
.65  2SC1816 
66  IS  Cl  900 
.06  2SC1909 

1.50  2SC19S7 
1.60  2 SC  1904 
1.50  2SC1973 

1.50  2SC1974 

3.50  ZSCI975 
.76  2SC2020 

1.65  2SC2027 

3.75  2SC2028 

3.75  ISC 2029 
120  ISC 2 034 
1.15  2SC2074 

2.75  2SC2075 
4,00  2SC2G91 

125  ISC 2092 
.70  2SC2106 

4.00  2SD4S 

4. X  IS  068 
425  2SD72 

95  2S077 
75  IS  081 
75  2SD88 
1.X  2SD92 

126  2SD118 
4  50  2SD130 
4.00  2SD170 


4.75  2SD1X  2,75 

5.75  2SD187  B0 

4  75  2S0188  35 

60  230201  1-! 

70  2S0213  3.75 

,70  2SD218  4  75 

.50  2S0223  4.50 

80  IS  D 234  I  X 
66  2SD235  I  X 

5  50  2S0257  2.X 

1  TO  230261  .80 

75  2S0287  4.00 

85  2SD28S  1.00 
1 25  2S0291 

1.25  2SD3TO  2  50 

1. X  2SD313  1.10 

1.50  2S0314  1  10 

1.25  23D315  .75 

US  2SD318  35 

1.75  2S0325  1-25 

530  2SD330  1  50 

4.75  2S0331  30 

2,15  2SD350  3  25 

60  2SD360  1,50 

1  26  2SCF8  3-M 
11 S  2SCF0  1  25 
4.X  23 FB  3  00 

.70  HEPS3001  3.25 
4.75  JSP7D01  .75 
1.50  MRF8004  3.00 
4.75  MPS80TO  1.25 

1.50  MPS8X1  1  25 
430  MPSU02  .50 
4.90  MPSU31  4  00 

2.50  SD1074  1935 
6.X  SD1076  2835 

1.10  SK3047  3.75 

4.75  5K304S  3.25 

3.X  SK3049  4  75 

3.X  SK30S4  1.25 

5.50  2SK19  1 .15 

1.10  2SK30A  100 

4.75  2SK33  1  20 

4.75  2SK41  1.75 

2. X  3SK22Y  2  75 

30  3SK40  2  75 

1.X  3SK45  2  75 

1. X  33K49  2  75 

3.25  4004  3.X 

1.50  4005  3.X 

1  60  40060  1.25 

3.25  40081  1  50 

1.26  40062  3.00] 

2. X 


f  ICTs  ON  THE  MOVE  > 

BSD  BUCKET  BRIGADE  OEVICE 

MM3001  1930  MN3002  1 1.70  MM30G3  9  45 

HALL  1C:  DN834  1,25  DNB37  1.50 

DN836  1.^5  DNS381NFW) 

ZENER  DIODES 

■4  Wan,  ir  10%  ,  $  30  each  io  33V 

1  Walt,  *  10%  ,  .  ...  ..  ;  ...  $,4Qeachto33V 

Vollages  20  200.  and  ±5%  available 


JAPANESE  ICs 


AN  136 

AN203 

AN2X 

AN210 

AN211 

AN214 

AN217 

AN227 

AN239 

AN241 

AN274 

AN315 

BA511 

BA621 

H  At  202 

HA1306W 

HAT  308 

HA13I2 

HA1322 

LA1201 

LA3301 

LA4000 

.LA4030 


IX  LA4031P  3  50 

3.76  LA4032P  4.50 

4.76  LA4051P  4.66 

3.10  LA4400FS  330 
3  30  LA4400FR  330 
4.X  LD3060  4.X 

3  30  LO3120  3,10 

5.80  M5112  6.40 

6  50  M5115PR  4,00 
3-20  PLL01A  13.50 
3.95  PLL02A  12  00 
3.50  PLL02A  G  HOT 

3.50  SG613  5.40 

3.95  STK011  10SO 
3.10  STK015  6,60 

5  20  STK032  14.20 

4.50  STK050  24 SO 
4.X  STK056  1135 
6,20  STK41&  8.M 
425  TA7028M  3  60 
4,85  TA7045M  3  60 

6  60  TA70S1P  3  60 

4  85  TA7054P  105 


TA7055P  5.50 

TA7060P  1,86 

TA7061P  2.2S 

TA7063P  2.25 

TA7074P  4X 
TA7075P  4.90 

TA7076P  4.56 

TA7089P  2.90 

TA7120P  2  20 

TA7120PC  220 
TA7122AP  2.30 
TA7124P  1.85 

TA7150P  456 

TA71S3P  6.X 
TA7201P  640 

TA7202P  4.50 

TA72C3P  7.00 
TA7204P  6.50 

TA7205P  0.60 

TC4011P  .55 

TCBO0OP  12.X 
TC5082P  12.X 
TC9100P  HOT 


UH1COT4  9.X 
UPC16C  2.50 
UPC20C  5.X 
UPC41C  3  95 
UPC48C  3.95 
UPC554C  3.X 
UPCS56H  3.X 
UPC563H2  8  00 
UPCS66H  2-25 
UPC575C  4.10 
UPC576  4.10 
UPC592H2  3.00 
UPC695C  3  60 
UPC696C  3.50 
UPC1X1H2  5.1S 
UPC1008C  6.X 
UPC1020H  SOT 
UPC1026H  5OT 
UPC1156H  6.50 
UPD277C  4,50 
UPDBS7C  19  00 
UPDB56C  13  00 
UPDB61C  22. 00. 


ALL  PARTS  GUARANTEED  WRITE  FOR  FREE  CATALOG 


NEWT0NE 

ELECTRONICS 

PO  BOX  1738A  BLOOMFIELD,  N.J.  07003 
PH  ONE:  (201)  748-61 71 ,61 72, 61 73 
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OCTOBER  1977 


CIRCLE  HO  35  ON  ma  INJOThUTICM  CARD 


105 


xn  2MSK8  xn  sw  95  Special  XR  2a)6HA  KM  519  95 


watt  r  own 
GtNUUfOU 

>A  7!*>  is  *9 

»n  raxcp  t  »9 

m  ’jo'cp  ?  m 


mm  Konst 

w  iwc*  n  n  whk* 

UM31MR  3»  tfl'lW 

UMKV  J  It)  l*M44f 

ut  tw  J  ft  « sw 


EXAR 


TWEFU 

LH  SbbCP  9  A 

«ft  3MJP  t  il 

»*  t  M 

IX 

irc:i«;p  i  :i 

noutociio  too  Pi 

am  tie 


CONNECTORS 

PRINTED  CIRCUIT  EDGE-CARD 

156  Spacing-Tin -Doufcle  Read-Out 
Wurcated  Contacts  —  Fils  OW  to  .070  P  C  Cards 
15:30  PINS  (SoMw  Eyeletf  S1.95 

18/36  PINS  (Sakler  Eyelet!  *2  -49 

2Z:4i  PINS  (Solder  Eyelet!  52=95 

50/100  PINS  (Wire  Wrap)  $6-95 

50/1 OQA  1 9(0  Sw*a)  PINS  I  Wire  Wrap)  SB. 95 

25  pm- D  SUBMIHATURE 

0625P  PLUG  53.25 

DB2SS  SOCKET  54-95 


HEAT  SINKS 


205 -CB  BeryWum  Copper  w-tiUck  finish  lor  TO  *5  5  .25 

291-36H  Alunwum  for  T0-220  TtansMftft  $ 

RaguUAori  S  .26 

£80-  75A  Black  Aawlaed  Aluminum  for  T0-3  11.68 

401  -A  Black  Anodtatf  AUnnmura  —  pnM 

mountim  hobs  KkTO-3  —  4%  x  114 1  T  *1.75 


DIP  SWITCHES  spstsmiac4» 

#»M  (  6  P*0  <11*!  4  » Witch  nit  SI  .76  tl. 
*206-7  [14  pin  dip]  T  nvlleh  vnfl  II JS  II, 
*206-4  [II  pin  dip)  6  twitch  untl  fZ.ZSai. 


Etching  Kits 

kjnm  he  Mpw  <•«  «n 

32  X  A-f-  - 

p  C  Eiwi  Uatmww  *A 
cnoagh  KH 1  ora M  Mtiffj 

S29.95  ea. 

27XA-1 - 

[KM  C*£mJ  U 

5  9.95  aa 

Plagtioanto 

Comm  et — *>»  m  mm 

5  6.95  ea. 

3662 - 

mm’K  fW  gen 

P-P*fl*m  44  P  C  TAt-mUM  '54 

22/44  - 

W|UnUKhrWdi«l' 

2J  Wdorie  W0M 

%  2.95  ei 

8800  V - 

Ur»rtMl4  M£i<Xiy-CVW  Pi«rttoi 

519.95  ea- 

/T\  tf  1 5l,r!5w^JO  -  Ei«»yfi«u  - 

(  V  )  I  wH1*  mo  -VAifrt^vg ftMtWIU 

Vx/  frfXMK  |aai3X  |Q  t ,  IfitnWi1  ^ 


1/16  VECTOR  BOARD 

tlHWllMOWt  f-hwn 


f*«967i>»P 

dm** 

B4PUM7 

1»FMDH 
1«FJ4  DRC*1 


B.V0  1,7  1M 

t-tt 5  J»  Jl 

*»  f  c:  i» 

iw  i  i* 

r.  0C  SCH  4); 

I'M  I JJ  I  Tl 

i '  do  6»  n? 


/fe©?  L 


MICROPROCESSOR  COMPONENTS 


mew  cpu 

6212  6  EM  kipid/OuUHJf 

8214  Priority  Interrupt  Control 

B2t6  Bi-0aedioru<  8u&  Ortvei 

6224  Clock  Generator/Dirrtr 
C0PJB02  •  wrth  user  manual 
ttu  i 

k>:  s*t m  ton 

SMCi  SiOH  *OM 

?64D  a  017  MF\J 

HI 

WG4  i07J  D»e*«< 

Jill  hi.  U  *T 

7*ii  ***  uuur 

7K4  JiJ  Drtt^e 

i«4 

*17?  D 7M  »t 

7471 

*wdtevr 

ZJB  *574,  St^r  5 rn 

JW1 

UiMn  *6 . 4  R*a 

UMTI 

AT  ♦  IGI J  IX  tari 

RDM* 

Ot*  G*"  -rtpw  co» 
ftiaawju  Cjwt  fim  *r**  » 

Tilt  Cur  Gm 


8228  Sys3Em  ContrGitei  *  fpj5  Driver  ! 

J4CS80G  6  Bit  MPU 
14C6K0  Penph  Ifflertace  fljflaptei 
MOS1WP1  128  k  8  Satie  RAM 
MC883QL8  1024  t  8  B4  FU3W 
ZB0  CPU 

Mas 

1-Ql  Mil  5«tl 

J'O-  m  I A  I***: 

J'M  *«4. 1  S^< 

310?  4J»  WH1  Dy'Lru 


®  Timebcind 

Lm^r*** 

Digital  Alarm  Clacks 


•  Ji  Iw  win 

•  Dccrfrm 

.  IA7.9Ml(W 

•  lhvi  taua  Dkmt 

i  I  w 

•  Altai  mfrtiftr 


C-SH  IwyCWi 
C  MM  -  ItwwCui 

516-95 


rcu»iT 

S  1® 

SPEI 

AT  J-45W  1 

111  M 

AV  5-7371 

UODttP 

)U 

CD4  UC 

ue«i«p  ituipi 

f » 

emsu 

MCUteJ 

3  » 

OMS70 

UC14M3 

14  U 

ucrin 

a M®* 

a  K 

0CAK4T4 

awaro 

ft 

UCMI575 

UCtu« 

14  » 

uci44te 

UClHlD 

14  ft 

ICUT1H5 

1116  IJJ4 

174  US1» 

1  rS  SS«tt 

u»  iicto 

I?  *0  iQWtrtCrt 
1?  40  IRJM 

m  *i  cwr?« 

?i*i  iCW.'TOr 


lo  n»  r » 

U4  stor  :  to 

3SCC  SMt  6M 

ns  ra»  i» 

17  H  wci«w:  IK 

11  B  LD1ICIDHI  J5  0PW* 

3  74  AT-S-tt®  1f»« 

tO®  MHM  »1« 

»«  icu:»j  T  50 

r»  Mooisi  >94 


PARATR0NICS 

Featured  on  February's  Front  CovarofPopuiar  Electronics 


Logic 

Analyzer  Kit 


MODEL 

100A 

)$229.00/Kil 


SUT-N-WRAP  WIRE  WRAP  TOOL 

•  Slits  and  opens  insulation  exposmg 

bare  ww* 

•  Kq  pre-cuitKO  w  pre-strlppiftfl . 

«  Coma  complete  wttn  two  -  100  It  spools  #28  KWG  mre 
Model  PIN  S24.SC 


HEXADECIMAL  ENCODER  19-KEY  PAD 

« i  o 

.  ASCMF 

•  Rrtu-ni  Key 

•  Optonii  Key  iPenodi 

•  —  Key 

SI  0.95  each 


5 


•  tattyra  any  type  oi  (hgiai  sysiBrnm  X  i 

•  Cb«As  data  nlos  m  «cess  of  8  »  Some  applications  *e 

m*cn  words  per  second  Tiouhtehr>gt»ng  miciopmcessor 

•  TrowWe  it] 004  TTL.  CMOS,  0Tl.  RTl.  address  nnmclMn.  and  dalallow 

Schomry  and  M0S  ramtllea  —  Examine  contents  of  ROMS 

•  Displays  16  topic  stales  up  to  8  digits  writ  —  Tracmp  open  ten  ol  control  logic 

•  See  ones  and  «rcs  displayed  on  your  -  Checking  coixiier  and  sMiMr 

CRT.  octal  or  hexadflcimal  Iffrmat  register  operation 

•  l«r&  arcurts  under  actual  werating  —  Mondotmg  I  rtJ  wquences 

conditioni  —  Vantying  proper  system  opera!  ws 

•  Easy  to  assemWe  —  comes  with  slep-try-stepoMsfruction  du*wm  lesimg 
manual  which  incHuJes  80  piges  on  too>c  anatywr  opmfiar 


PARATR0NICS  TRIGGER  EXPANDER  •  Made)  10 

Adds  16  JuJdtBOA]  MS  PmvH^i  fligiur  <4elinf  AM  quiHidtwi  et  Inpui  dock  Mods!  10  —  $229.00 
and  24 -trrt  Irtooet  rad  —  CotinrcS  d*ict  IB  Model  IDMtoitntegiiteiJuiiJO  >w>t*  -  M  M 


BUGB00K  *■  K  | 

Continuing  Education  Series  ji  S 

BIWIOOKI 1  It  *Ba«  corKeptsoITTL  Logic-over  90 
e*tJ«ument4 

64JG300K  III  *  IfHrodoces  HART  —  rKOmrrwnded 

tor  FtTTY  enlhusosi  $5. K .took 

BUGSOOK  ID  *  Expiorts  8080  Chip  —  mlrodUCM 

Milk  80  MicrDcomoutet  $15  J0^i«tk 

895  TIMER  APPLICATIONS  SOURCEBOOK  WITH 
EXPERIMENTS  —  over  100  design  letfimques  J6.8 Sitw* 
CMOS -M- DESIGNERS  PRIMER  AMD  HANDBOOK 
a  complete  CMOS  mstructwn  manuM  S6.W 

INSTRUCTORS  MANUAL 

itaesttfy  lor  instruction  on  Begbw*  I  and  II,  53  CO 


inlrodtictory  om*r  —  ad  8  bocks  {■oitn  $49  951 
(does  nor  ndodt  Inslrvrtori  Ujn^o4 
SFECIAL  -  J43. K 


Logic  Mnnilnr  1 

•-•OH  HU  TIL *r uMNi Ovnon 


QT  PHOTO  STRIPS 

‘wvvwvarvj"  v  *  WKM 


DESIGN  MATES 
DM1  -  Cirtud  Designer 
54  96 

DM2  *  Fimctum  GenetarM 
69  95 

$04.95  I  qm3  >  RCftmlge 

1  I  59  95 


>  pw  ytr  wiMf tf 


Tlmeband"  lamp  clock 

fy/mxmn 

•  Oom  button 

•  Aiarffujn  indicator 

1  •  .6*  bigh  Red  LED  tapby 

•  AM /PM  Inductor 

f  •  Hfgti  Intwaky  tamp 

•  Ump  tturt*  ofl  wtw  coNijKri 

WW  Model  C-590  ll*oty|  KI.9S 


AM/FM  B-Track  Stereo  Receive 
mi  With  B$R  Changer 

•  PL L  SyMem 

•  BSfl  Rewnj  Changer 
w  SWe  Coni  rob 

•  Automatic  AFC  Control 
■  4  Speaker  Output 

•  Walnut  finish  vmyt  covered 
wood  veneer  with  smoke 
dust  cow 

&»:  2<rW  *  9VH  X  ISIwTl 

^ _  Model  i3*5  $149.95 


rntt0-2VOC  0Bp«  w*« ihfliul Natumihf kiouyoteJHdgh 
DVM  dnp  Ml  rt  hai  l  4  ’  LEO  flttptey  ml  opeitn  from  a  sw>*  -  5V 
(MJHFI LupuN  Tt»iwnietpdovkJrtOOmpl«fw«h an c*chO(i maUMbtoa 
(Jlaslt  Lilt  compute  won  flertl  An  DphOn#  to wed  tupON  «  **WAt 
■tech  t«  "to  the  sameciM  is  ihe  0-2V  DAI  *nmg  1 1 7  VAC  Offcm* 

A.  0-2V  DVM  with  Case  $49.95 

B.  5V  Power  Supply  Si 4. 95 


Rejected  ATARI  GAME  BOARDS 

Oecr  80  Rouato  NTi,  ndtt 


apt.  ayvtsls,  witch.  Me. 
(Btk'ilD  LMriOuMky. 


$4.95  ea. 


INSTRUMENT/CLOCK  CASE 


Injection  rm)kM  te*  Co-npitf* 

vrtTi  nd  Deal.  4*V  *  4*  i  l^rto- 


$3.95  ea 


A97MS 

TOOLS 

—  Diagonal  Cutler  -  4  ‘  semi-1lu$li  art 

S3  50  ea 

All  QMS 

—  ChMi  Nose  Pinn  -  4A,-  Fong 

7  50  ea 

T-5 

—  Wire  Stripper  *  #16  lo  *26  gauge 

3  75  ea 

55B 

—  Wrre  Slnpper  *  #10  to  #20  gauge 

2  50« 

CS-B 

—  Cutter -Crimper  Too!  -  8  V  tong 

5  50  ea 

NlWtig  Tool  —  Cuts.  Trims  or  Notches  Metal 

up  to  #18  gauge 

6«« 

NibMing  Twy  Reoiacement  Pu^ch 

3  75  ea 

SEjirffifllr^ai  300 

Eipfiifnfrtoi  W0 


%i  «  Hnlwpn  Order  -US  fw*i  betf 
CeUtenAe  AnteMU  ™  Add  e%  bin  Tn 


$fte  lh«et>  JJf  —  Seri  35e  Stamp  tm  1I77A  CMalog 


PERMACEL^  P-29  PLUS  Elecincai  Tape  -  All  Wealher  I 

eh  <>4f  <  ten  •  Si»  >.1»1 

<1-9  RtNb  S.7S  «ath  10-up  Rolb  $6.85/11  nril  packasel 


;nns 

ELECTRONICS  I 


1021  A  HOWARD  AVE..  SAN  CARLOS,  CA.  94070 
PK0HE  ORDERS  WELCOME  —  (415!  592-8097 
Ml  JUvMttied  Print  Sri  Thra  Otririr 


JE803  PROBE 

T«« lapcPmewa *w neviun  f  ^ 

rinpewvri  w  mnew  nge  rjm*r»  f  —  * 

m  DU  PH  CMOS  n  ae^m  t%  cm.  i  —  ^  ^ 

mm  ip  Dprw  a^wTt  u*  of  nw  r«t#i  *n«“  v  w - —  ** 

Inl  Hi^e  l  ***  1U  mi,  Dihii  WH 
>uM  lo  <i*crir  pyKiM  riwg  IUK  h 

iwi  tticnf'  eirmsri  p  tk  m n  n r  n  _  —  a/s* 

NwunwiKtHAl,*wwiriwiNtluitr  3>Vj .  3J  rCI  VvII 

tUd'H  MOI  *  Ud$  e*  Citt^  Wna^ 

winwd  circuit  Uo.it) 


T>L  5V  1A  Supply 

f*r<  ^  4  i*r*£ri  rn  9<»*'  V.M6  Sw  •»« 

.u  JS.  z  U  r-iTrdr  t  '  *****  cu«fni  •>  5 

W4t  "  l  W  '-nmi  “!n;i  ttlf  *V  ><5^  bf 
. «1  ” ]  »T»1  ftru/  I*W  fi.*.’-1—  1 

•  «  S9.95  Per  Kit 


POPULAR  ELECTRONICS 
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tjo 

IMJ70 

ue 

IMH0K-5 

I3S 

1*030-51 

us 

UOTW-tt 

us 

U020  13 

1JS 

UOIOT-S 

US 

UOST-U 

1.71 

130201-* 

1  7S 

uoai-n 

tn 

inxnt-15 

US 

uoiomb 

t-» 

13020124 

us 

LMJ2K-4 

«JS 

uooo 

m 

UQNN 

in 

UOOCJ 

m 

U0404 

in 

UD4CH4 

m 

LMMtt'H 

in 

LINEAR 

rauc  '  ?s 

HOW  »  is 
uwjts*  i» 

UP77*  <  00 

tMJXO*  US 
u«ioe*  i  as 

LtOIIN  t.i» 


ULWK-1S  T  JS 
UO40K  II  |  « 
UOKM44  1 « 
UOWT-J  1 71 


UW340M 

i  n 

IM1XO* 

JO 

UO40T-I2 

i  is 

IMUM* 

M* 

uoior-ts 

us 

UH3CM 

140 

uomt-ia 

1.75 

UU1307N 

n 

1300*14 

in 

IU1310H 

tn 

LMJ9M 

in 

LU1351N 

m 

uasic* 
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L34I4I4N 

i.rt 

Hmeband^i99KDi«7 

—  Watches  — 

Mtn’t  4  Li<Mn 

•  Solid  State 

•  Displays  hour,  minute, 
second,  month  &  day 

•  Free  set  ol  replacement 
batteries 

•  Choose  LED  or  ICO  styles 
»  One  year  ladcwy  warranty 


TCtnwWMvW*  S»M 
TUN  TMWw  »n*i*  SU  M 


WIRE  WRAP  CENTE 


HOBBY -WRAP  TOOL-BW-630 

•  Banery  Opentte  (Sin  Cl 
«  Wngf*  ONLY  11  Ounces 
nr.  .  Wraps  30 AWGWWe  onto 
$34. 95  Ilk  Standard  OIP  Sockets  (  025  mod) 
'*'*»**  ^  Compute  wen  omit-in  w  and  ueeve 


WIRE-WRAP  KIT  —  WK-2-W 

WRAP  *  STRIP  •  UNWRAP 

•  Tool  tor  »  AWC  Wire  W 

•  Bold  50 FI  White  crBlufl  30  AWGW*re^^S 

•  50  pa  each  1* .  2* ,  3’  A  4*'  Jengfts  —  ■" 
prt-Mnpped  mre 

$11.95  * 


f  pa  ~y-  , oannur vmfoamarMmx*Tprttw 
^rvTPflniCH  r  J  •  Fr**«  WW  .  Speed  Opt/on 

'  •  Automate  Urn  and  scorekeeping 

l|  m  Battery- IrM  AC  operation 

CQ  QC  *  Dull  controls  wito  8-w»y  action 
dlwSfaWW  *  Bu*  hr  Pro  Hodoey  and  Teona  games 
~  •  Easy  hoc* -up  on  any  Q/W  or  Color  TV 

•  Fadory  warranty 


CLOCK  CHIPS 

MMttC*  6  D*rt  sea  Ol*MI  RfMtPM  »* 

WW5311  6  DM  9C0  OJpOi  12  O'  ?*  Mssp  <t$ 

Mtom  «  lift  KOC**tuti  :M5CUptf  in 

MMMU  k&ci  1J  Di  HHo*.  »<*  •«♦*}  *K 

MM53I5  <  tht*  1  PPS  0»OA  MS 

WUUH  Ydwj  Ooa  Om  Fc<  Uh  WO  iWUS*4l  •  «  «l  SIS 

CT7U0I  0  D*(  CmhUi  **m  rz  or  U  Ms*  SIS 


annel  F  —  additional  cartridges  —  517.95  ea.  MO  -  b***"*  <T  or  2  pwi 

Util  —  SpflVi  (I  or  2  phyin] 

ITU  —  Tic*Tje’To*i,Sh006no  &4*M>  0419  —  Dufl  Unp  (1  or  2  pto(*r« 

CWOn-Oooai/OowJiw  OdtS  —  Spmwar  (2  pUyett]  0420  -  Man  <2  ptoytn) 

«12  —  Dwm  fflju-suxfflno  firfwy  OStS  —  Majc  torton  (gomputt  logic)  ocj  _  &u*uii  12 


JZj(pftfasfo\  i 


3  S  is;  DISCRETE  LEDS 

no  m  ura*  ari 

«ca  Am  id  v  «o»  fm  sii  kw  m 
ca  (i«n  ill  sa»  filM  ail  Kin  bran 

*E2?  i«*».  ill  CVS  rn—  4V  YOU 

H3I  ^*4*  IV  CSH  <V  tw  0t*H4 

SSL-W  {** _ *n  *tw*  Ow  *V  «SS9  Owr 


cm 

Cin  (m 
cm  rno» 
•Cut 


DISPLAY  LEDS 


WIRE  DISPENSER  —  WD-30 

•  50  ft  rofl  30  AWGKYMAH  wire  wop  wire  S3  45  RS 

•  Cuts  wire  to  desired  length 

•  Strips  r  of  injutitwn  Specify  —  Biue-Yeflow-Wltto-Red 


New 

^  3Vi-Dlfil  Portable  OMM 

■  «  OwtoKJ  ProMtU  ■  T  M(A  t£0  Ikwtw 

fl  •  Befit*  or  *t  wnw  ■  Arte  2mW| 

1  I  •  »■».  '■*'•  0  <  WWW  .  Owvw# 

•  lOmfkwlMwngpwt 

-  -  « ocAomtv  ixnece 

■  _  — |  Hwqm  ocwmer  »<Haw,rAt swage  B-ioaw 

■  i  _  jfc,  i  fire  awwwso-coHtPC^ccwi^o»wi 

i#SJ  sr,!?r 

W1 - uodeinw  iw.n 

c/m  ,.M  AC  Adipttr  K*2f  6 M 

m,  omw  RKfiarmertlo  Batteries  3F  »  20.M 

mtvxrjii  Carrying  Casa  LC-21  190 


tewetoe  At« 

4  •  fOoilwi. 
C^wwCireet 
Ccmaot  Ctfvdt 

Cct-kt^  *-o4« 


C«IWP1  Ar*W»i 
Con*T«On  CjfAoer  |t4i. 
I  Ctwrw  Atom  «TK>g* 


FCS  8000A  —  3H  Digit  —  .r  Duplay 


enwiair  mi?i 
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50  PCS.  RESISTOR  ASSORTMENTS  $1.75  PER  ASST. 
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AUTUMN  VALUES 


Free  Catalog1 


Free  Catalog 


TIMING  ACCURACY 


STEAM  ENGINE 


Exact  6x8Ui"  replica  of  Sin¬ 
gle  Acting  Engine  can  power 
erector  set  assemblies,  runs 
or  cfry  fuel;  you  control 
speed,  make  whistle  blow. 
Adult  supervision.  35  parts. 
Ho.  72.202  .  . 


Handheld  electronic  digital  IB 
stopwatch  counts  up,  down,  Jfl 
and  sounds  alarm.  Full  range  ^ 
19  hr  59  min.  59  sec  1;  bright 
LED  display:  matrix  keyboard,  4 
start/ slop  reset  buttons.  Batteries 


CLOSE 

ENCOUNTERS.. 
THE  UFO 
CONTROVERSY! 


.20  SLIDES  W/CASSETTE 
Oescriptive  set  compiled  by  noted 
astronomer  Dr.  J  Allen  Hynek, 
professor  at  Northwestern  If.  Dis¬ 
cusses  UFO  sightings  occurring 
very  dose  to  witnesses.  De¬ 
scribes  three  aspects  of  UFO 
phenomena. 

KtR-.j.ss.  $14.95, 


K.UIIU  A  miniature: 

WORKING  CLOCK 
Everything  you  need  lu  build 
these  Me  wooden  clocks  Each 
MPtasn*  J  pre-asiflmbled  mcit- 
m«nt  frornGciirtJiiy'sBlKkYBflr&t 
IA)  Grandfather  Clock 
IhlHxlto") 

$10.00« 

(6)  Wall  Clock 

(8VSrx3Vixl  ri 

. -  mnn 


FLYWHEEL 

GENERATOR 

FLASHLIGHT 


$14.95 

Never  needs  batteries,  uses  a  flywheel  generator  to  keep 
light  bright-  Each  squeeze  ol  handle  gives  2  sec.  flash  of  light. 
Continuous  squeezing  keeps  light  shining,  Only  6-oz. 
Nu.G1.DB6.  .. 


Tie  a  line  to  our  over- 
150  Mill  ceramic  mag¬ 
net  and  haul  up  treasure 
from  the  sea.  4  ceramic 
magnets,  in  series,  be¬ 
tween  steel  plates.  A  l  ib. 
"Eton  l"1 

Ho.  42, 31  a  t 

Uxlttl4fc">  ...  S 


GIANT  MAGNET 
LITTLE  PRICE! 


$19.95 


NEW 

WIDE  FIELO 
TELESCOPE 

W 


Astroscan  lets  you  enjoy  clear,  bright,  wide 
angle  views  of  stars,  moon,  comets,  etc.  Com¬ 
pletely  portable,  this  unique  4*V\  1/4  New¬ 
tonian  relleclor  houses  top  quality  optics.  De¬ 
signed  for  ease  of  handling  and  use,  Astro- 
scan  weighs  only  ID  lbs.  and  stands  17"  high 
What  an  instrument1 

*»'■"  $149.95 » 


PROFESSIONAL 


Size:  2Ux4Ur  W 


EDMUND  SCIENTIFIC  CO. 
Dept  AV2Q  ,  Edscorp  Bldg. 
Barrington,  New  Jersey  08007 

Send  GIANT  164  Page  Catalog 
packed  with  unusual  bargains. 

Name - 

Address - 

City _ 

State - Zip - 


FREE  CATALOG 


SUPER  POWER  FOR 
ANY  AM  RADIO 

Antenna  assist  has  putted 
m  station  1,000  miles  off! 
No  wires,  dips,  grounding. 
Solid  state  — no  batteries, 
tubes,  plugs. 

No.  72,095  .  . 


EDMUND  SCIENTIFIC  CO. 

Dept  AV19,  Edscorp  Bldg. 

Barrington,  NJ.  0BQD7 

□  Please  send  me  the  following  items  I  have 
indicated  below; 

Stuck  No.  Qty.  Prin 


SEE  SOLAR 
ENERGY  IN  ACTION 


Convert  light  into  actual  kmelic  energy  with 
this  (ascinating  solar-powered,  electric  demon 
stralor  Interesting  curio  tor  desk  or  window¬ 
sill.  Silicon  cells  powering  the  propeller  are 
the  same  found  in  large  solar  panels.  Spins 
whenever  sun  shines*  Plastic  Cube. 


$29.50  ppd 


Free  Catalog 
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circle  no  is  on  toe  information  card 


POPULAR  ELECTRONICS 


Learning  more  about  a  prod¬ 
uct  that's  advertised  or  men¬ 
tioned  in  an  article  in  this 
month’s  issue  is  as  simple 
as  one.  two,  three.  And  ab¬ 
solutely  free. 


Print  or  type  your 
name  and  address  on 
the  attached,  card. 
Use  only  one  card 
per  person. 

Circle  the  numberCs] 
on  the  card  that  cor¬ 
respond  to  the  num- 
ber(s)  at  the  bottom 
of  the  advertisement  or  arti¬ 
cle  for  which  you  want  more 
information. 

CKey  numbers  for  advertised 
products  also  appear  in  the 
Advertisers'  IndexJ 


Simply  mail  the  card, 
and  the  literature 
will  be  mailed  to  you 
free  of  charge  from 
the  manufacturer. 


POPULAR  ELECTRONICS  PE10773 

USE  ONLY  ONE  CARD  PER  PERSON 

NAME _ 

ADDRESS _ 

CITY _ STATE _ ZIP 

(2 ip  Code  must  he  included  lo  insure  delivery,)  (Void  after  Dec,  31,  1977) 

Are  you  a  ham  radio  operator?  a.  □  Yes  b.  □  No 

If  no,  would  you  ever  consider  being  one?  c,  □  Yes  d,  □  No 

Q  Please  send  me  1  2  issues  ol  Popular  Electronics  for  S6  99 and  bill  me. 

1  2  3  4  S  6  7  8  9  10  11  12  13  14  15 

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30 

31  32  33  34  35  36  37  38  39  40  41  42  43  44  45 

46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 

61  62  63  64  65  66  67  68  69  70  71  72  73  74  75 

76  77  78  79  80  81  82  83  84  85  86  87  88  89  90 

91  92  93  94  95  96  97  98  99  100  101  102  103  104  105 

106107  108  109  110  111  112  113  114  115  116  117  118  119  120 


POPULAR  ELECTRONICS  PE10772 

USE  ONLY  ONE  CARO  PER  PERSON 

NAME _ 

ADDRESS _ 

CITY _ STATE _ ZIP _ 

(Zip  Code  must  be  included  lo  insure  delivery.)  (Void  aftei  Dec.  31,1977) 

Are  you  a  ham  radio  operator?  a.  □  Yes  b.  ONo 

If  no,  would  you  ever  consider  being  one?  c.  □  Yes  d.  □  No 

Q  Please  send  me  1  2  issues  of  Popular  Elecitomcs  for  $6  99  and  Dili  me 

1  2  3  4  5  6  7  8  9  10  1 1  12  13  14  15 

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30 

31  32  33  34  35  36  37  38  39  40  41  42  43  44  45 

46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 

61  62  63  64  65  66  67  68  69  70  71  72  73  74  75 

76  77  78  79  80  81  82  83  84  85  86  87  88  89  90 

91  92  93  94  95  96  97  98  99  100  101  102  103  104  105 

106  107  108  109  110  111  112  113  114  115  116  117  118  119  120 


POPULAR  ELECTRONICS  PE10771 

USE  ONLY  ONE  CARD  PER  PERSON 

NAME _ 

ADDRESS _ 

CITY _ STATE _ ZIF? _ 

(Zip  Code  must  t>e  included  to  insure  delivery,)  (Void  after  Oec.  3T,  1977) 

Are  you  a  ham  radio  operator?  a.  □  Yes  b.  □  No 

If  no,  would  you  ever  consider  being  one?  c.  □  Yes  d,  □  No 

I  I  Please  send  me  12  issues  of  Popular  Electronics  for  S6  99  and  dill  me. 

1  2  3  4  5  6  7  8  9  10  11  12  13  14  15 

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30 

31  32  33  34  35  36  37  38  39  40  41  42  43  44  45 

46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 

61  62  63  64  65  66  67  68  69  70  71  72  73  74  75 

76  77  78  79  80  81  82  83  84  85  86  87  88  89  90 

91  92  93  94  95  96  97  98  99  100  101  102  103  104  105 

lOfi  107  108  109  110  111  112  113  114  115  116  117  118  119  120 


First  Class 
Permit  No  21 7 
Clinton,  Iowa 


BUSINESS  REPLY  MAIL 

Mo  postage  necessary  if  mailed  in  the  United  States 

postage  will  be  paid  by 


Popular  Electronics 

P.O.  Box  2905 
Clinton,  Iowa  52732 


First  Class 
Permit  No  217 
Clinton.  Iowa 


BUSINESS  REPLY  MAIL 

No  postage  necessary  if  mailed  in  the  United  States 

POSTAGE  WILL  BE  PAID  BY 


Popular  Electronics  j 

P.O.  Box  2905  Ir  ~  ' '  | 

Clinton,  Iowa  52732  -  -  ; 

— . . . . 4 


First  Class 
Permit  No  217 
Clinton,  Iowa 


BUSINESS  REPLY  MAIL 

No  postage  necessary  if  mailed  in  the  United  States 
POSTAGE  WILL  BE  PAID  BY  ■  —  — 


Popular  Electronics 

P.O.  Box  2905 


A  COM  PLETE  SET  OF 
MATCHED 

STORAGE  CASES 


(A)  60-unit  cassette  case  13 1 high  x  12Vr 
deep*  51 Yr  wide  $1  1  95 each:  3  lot  $49.95 


(Bl  30-umt  cassette  case.  13VY*  high  x  6Vz" 
deep  i  5  W  wide.  $1 2.95  each,  3  tor  $34.95. 

(C)  12-umt  8-lrack  cartridge  case.  13^"  high 
x  6l-Yr  deep  x  wide.  $9.50  each; 

3  tor  $24.95. 

Units  A.  B  and  C  have  tilled  compartments 
to  prevent  spillage  and  include  pressure 
sensitive  labels  for  lillmg. 


(D)  6 -unit  r  reel  case  8"  high  *  IVi”  deepx 
5"  wide  Holds  reels  in  original  boxes, 

$6  95  each.  3  for  $18.50, 

(E) 20umt  12"  record  case  Wa”  high  x 
12  VYJ  deep  x  3  W  wide.  Holds  records  in 
original  jackets,  $7  50  each;  3  for  $19  95. 


Here's  the  ideal  solution  to  the 
problem  of  keeping  your  records 
and  tapes  stored  conveniently 
and  attractively.  Now  you  can 
keep  them  side-by-side  on  your 
bookshelf  or  cabinet,  easy  to 
identify  and  readily  available. 

Sturdily  constructed  and  cov¬ 
ered  in  a  handsome  leatherette, 
the  outer  case  is  elegantly 
embossed  in  gold  and  comes  in 
your  choice  of  three  popular 
decorator  colors— black,  brown 
and  green— lending  themselves 
readily  to  the  decor  of  any  room. 


HERE’S  HOWTO  ORDER 

CASH:  Mail  your  order  along  with  your  name, 
address  and  remittance  in  the  amounts  in¬ 
dicated  above  Outside  U.SA  Add  $1  Per 
Unit  Ordered.  Residents  of  CA,  CO,  FL,  fLr 
Ml,  MO,  m  STATE,  DC  and  TX  add  applic¬ 
able  sales  tax. 

CHARGE;  Your  American  Express,  BankAmeri' 
card,  Master  Charge  or  Orners  Club  account. 
Mail  your  order,  name,  address,  credit  card 
number  and  expiration  date  (Master  Charge 
customers  include  4-digit  Interbank  Be 
sure  your  signature  is  on  your  order  You  will 
be  billed  in  the  amounts  indicated  above. 

Identify  the  type  of  case  ordered  and  indi¬ 
cate  your  color  choice  for  the  bach  of  the 
case — black,  green  or  brown  (sides  in  black 
only). 

ORDER  FROM  STORAGE  CASES,  CONSUMER 
SERVICE  DIVISION,  595  BROADWAY.  NEW 
YORK,  N  Y,  10012. 


Clinton,  Iowa  52732 


Watch  for  ouf  supermarket  bargains  each  month! 


cao'u’casMgB 

FEATURING  THE  BARGAINS  OF  THE  MONTH!!!! 


RCA  High  quality 

‘POCKET"  VOM 

•  1090  o4un*  par  volt 

MrKl.l  WV-AK9A,  FfulyfT.. 
I  prarnuon,  mavtiw nt« 
du*t»  pruircirtl  mumi 
Ihlrtmiil,  Mrniuf'i  DC  volt* 
O'.  I  H<<  IA0. 1  floor  AC  vcjlin 
0^1  R-J  Ml- Hffirt;  nc 

ri-.kil  nnr#  X  I  OdO, 
||S-tR«i t. vltr  \Q0ft  uhm./frAll 
JlAC-llC.  IW.  J^nlltP  Cftl. 

'  not  inrturlril,  HJjc  2-1.  * 

J1  .  *  1  *  We.  «.*n, 

CM.  H*.  10C39T1 


[POTT  P/^  KS®  WORLDS  | 

^^SyPERMARKET 

OCT.  /7  -  POP.  ELECTRONICS  SPECIALS" 


*  MUTHliR  HOARD 

EDGE  CONNECTOR 

tflfi  fkni  CS3  *arh 

*'l[h  IMHA|  J<-  ALTAI NT 

□  o.iati,r  pm  rtr»,  *<tldplat»<i 

*Lr'>  WTma’  M«cU.  0p*o 

a:  "2  ftt  wltfr  rc‘ 

^UinHP"  Cat.  No.  *0f  JiBT 


NOISE-CANGCLLINO  Cmu  n*lt«  of 

CB-KAM  I  m  [  **  hon  1 

1%  MIKE  *  *» 

, — ,  Uwm[*,dctn<,r4  ffw|.  r**p: 
Wr  Q  ri0^.fi.Tirto  tfj.  tt‘«K  S' 

V  &J,  a  ruilid  cumI,  liyrlqiilr*  in. 

■  V  ab.nb  .mw-tirm*  for  io<r»  oi  ck» 

^  ^  wt  sn  04P.  N«.  10EM02 

EECO  10-POSITION  BCD 
THUMBWHEEL  SWITCH 

1.2.4.&  bCL»  r-ncodun? 
papikUwi*  labrlrd  D-7,  F,  L.  ®  tar 
if  cod.<4  tor  H,  L  cixirtl  f<v  94. 

1*1,  Whin  nunwrnl*  on  1* 
flinch  tu  eh ■ round.  K  0  0  [_  J 

1 V*  *  l  L#  a  1  m  oft 

Cwt.  h*.  toiiatf  91,49 

CE  NI-CAD  POWER  PAKS 

.  AA  twnllt^  r*]|aa  in 

l.iliSV'  rich  (‘rll  Itr* 
MH  r!tnr**«li|*r  W  t  2  04  Wr 

!  rrlLNo.  Call*  Volli  Sil* 

\  aioEiui  a  2.9  ta.to 
nionm  a  3.7*  a.so 
uxlo»iumci  4  I.  4,90 


POLY  PAKS  “RAMS" 2102-1  PRICES 

Jmif  Irrwn  lop  1,-S.A  rwh-  Q  □  »J*| 

•  TritH  luf  SQO  (wif.  ®  »o  me  _ 

upmrd.CH-  No.  10C3M4  FOR  59.95  tfflSffCTV  • 


fW,  bcjn  >  -  Wmv  ■  iiu-i  ru  ii.-pnihJ** 

I  ■  I"**  I.M •■  t(»K  \mH. 

\  ill.  MBOliMf  it.i.f.r  lr*rN 

fur  i»|»r»*lM»  *«H|»W  »o>  2 
,  ft.r  a  *  j-um*r  nup.i>l»"  W.lh 

>'sl  f  n  irnn-frkTi'n.  r,  r»ti'=La<'nr.  I'C 

1  .AM  P\  — ’  ht-uinl  A  u.11  • 

CS.OI ipVl.  . . .  .1- 

REGULATED  t»  huv  i 
OWER  SUPPLY  a  for  l-ti&mm  V 

•  In  5.U.»5volU!  n  iofSSl  !» 


BARREL  KIT  .‘111 
JUMBO  RCO  LEDS 

15  for  S1.98 


HOBBY  HPH  PO 
^TRANSISTORS 


Farlftrr  fallnvta  nart  "ol 
TOi-3  pftwark.  lOG  ", 
hr.hhjr,  *io  n{t*n».  no  *hcr(« 
Wl  1  IKCnt  No.lOIieiT 


r  J  nfl.^  Li  "ii*  Ir.i.l* 

C*i.  locassaiaa^  iam 


T«cmi:  Ad<l  poiLacr  Raiea:net30  [  s:\Lf 

Phono  i  Wxkrftcld,  Muss.  <6171  2^S  3629  i  — . 
Ritilf:  16-18  t*I  C»cmint  Si_.  Wakclield.  1  LJ 

POLY  PAKS  12E 

P.O.BOX9A2E  LYNN  FI  ELD,  MA.  01940 


OCTOBER  1977 


Clftat  NO  Q  OH  fRH  INFWMAtlON  CAW) 


MINIMUM  ORDER  —  Sfi.OO 


Radio  Hut 

Money  back  guarantee.  NO  COD'S.  Texas 
residents  add  5%  sales  tax.  Add  5%  of  order 
for  postage  and  handling.  Orders  under  $15.00 
add  75  cents.  Foreign  orders  add  10%  for 
postage. 

For  your  convenience,  call  your  BankAmericard 
or  Master  Charge  orders  in  on  our  Toll  Free  Watts 
Line:  1*800-527-2304.  Texas  residents  call  col¬ 
lect:  1-214-271-8423. 


Memo  rex  computer  boards 
with  IC's,  diodes,  transistor, 
etc.  5  Boards  containing 
100-200  IC's 
ONLY  $  4.25 


BRIDGE 

RECTIFIERS 


6  Amp 

50V 

uo 

10  Amp 

50V 

1.25 

25  Amp 

BOV 

1.39 

^aater  chargol 


P.  O.  Box  38323P 
Dallas,  Texas  75238 


BankAmericard 


MK  5005 

4  digit  counter/latch 
decoder;  7  segment 
output  only.  24  pin 
dip  with  specs. 

$  8.00  EACH 


PLASMA  DISPLAY  KIT 

Kit  Includes:  12  digit  display  .4''  Charac¬ 
ter  Power  supply  for  display 
above  Complete  specs  for 
hookup. 

Line  cord  Not  Included.  ONLY  $  3.95 


WATERGATE  SPECIAL 


Telephone  Relay  automatically  starts  and 
stops  tape  recorder.  No  batteries  required. 
Kit  complete  with  drilled  P.C,  Board. 

Parts  and  Case  ONLY  $10.95 


CLOCK  KIT 

ONLY  $  144)5 


SPECIAL 

DEVICES 

>3  2,19 

i  10,00 


82S23 

2513 

2102-1 

1 101 A 

1103A 

8T13 

8T97 

MM5233 

300KC  xtal 


UNSCRAMBLER  KIT 

for  all  Scanners 

•  Tunes  easily 

•  Full  instructions  included 

•  Easy  to  install 
•3!4"x  3fc"x  1%" 

Only  $19.95 


RESISTORS 

Owf  50,000,000 

in  stock 

*330  ohm 

22K  ohm 

4  70  ohm 

27K  ohm 

“*680  ohm 

33K  ohm 

IK  ohm 

J&K  ohm 

1 ,2K  ohm 

43K  ohm 

2  2K  ohm 

47K  ohm 

3  3K  ohm 

87K  ohm 

4  7Kohm 

IOOK  oh*n 

0.&K  ohm 

1 50  K  ohm 

tOK  ohm 

720K  ohm 

70K  ohm 

• 

1/8  W  onty 

* 

‘  1/7  W  only 

AH  roHUnn  are  t\C.  Lwd  but  are 

1  not  pull  Dili. 

1  1 00  min  twder  lor  eoch  value 

NO  MIX 

100/ ,94 

REGULATORS 

7805  7818 

7806  7824 

7808  7905 

7812  7912 

7815  7915 

Your  Choice  $  .95 


VARIABLE  POWER  SUPPLY  KIT  NO.  1 
•Conti nously  variable  from  5V  to  20  V 
•Excellent  regulation  up  to  500  mil. 

•4400  Mfd  of  filtering 
•Drilled  fiberglass  PC  Board 
•One  hour  assembly 
•Kit  includes  all  components 
•Case  Included  ONLY$10.95 

VARtABLE  POWER  SUPPLY  KIT  NO.  2 

Same  as  above  but  with  1  amp  output,  also  with  case. 

ONLY  $13.95 


KH  includes 

•  LT701  clock  module 

•  Power  Supply 

•  Punched  Case 

•12  hour  operation  only 

Complete 

except  for  line  cord 
LT701E  12  hour  clock 

LT701 G  24  hour  clock 


TRANSISTORS 


BATTERY  CLIPS 

Standard  9V  battery  clip  with 
4-1/2"  tinned  leads.  25/S1.00 

***  *** 

;  ttl  ; 


.25  7405 

.17  7406 

.17  7490 

,17  7491 

.25  7492 

.45  7493 

.17  7494 

.17  7495 

.35  7496 

,27  74100 

.25  74121 

.17  74123 

.25  74125 

.30  74141 

.35  74145 

.35  74151 

.17  74153 

.60  74154 

.60  74161 

.65  74163 

.85  74164 

1.75  74174 

,01  74175 

.01  74180 

.20  74181 

.17  74X91 

.17  74192 

.17  74193 

,35  745195 

.21  74195 


DIODES 


•MJEiJOJ  3/1.00 

MJ  3001  1.30 

2N2222  6/3.00 

2N23G9  6/100 

2N2905  4/l.QO 

*2N2907  15/1.00 

2N3906  6/1.00 

ZN4400  6/1-00 

2N4443  SCR  3/I.CSO 

JN4Q04  15/1.00 

IN4007  10/1.00 

IN414B  (1N914)  20/  i  .CH3 

314201  VHP  Pre  imp  .80 
D40CI  Powor  Deri  *8/1,00 
EN930  ,20 

IN746  .25 

•House  numbered 
and  P.C.  Lead 


FND70  .4"C.C. 

.59 

FND800  .8"C.C, 

1.69 

Tl  6  digit  array  C.C. 

3/1.00 

MAN  8  ,3"CA  Yellow 

.89 

LT767  J#l  C.C.  4  digit 

ctick  $  3.95 

Ni-Cad  Batteries 

4  Brand  New  Size  " 

> 

> 

Ni-Cads  ONLY  $4.50 

PC  BOARDS 

4  (tup!  PCS  l«  F  NOBOO  or  607 

750 

6  dn)M  PCB  <iw  FND0OO  tu  807 

3  50 

4  rl.ipl  PCH  lew  DL707 

1.50 

G  dupn  PCB  lot  DL70J 

700 

4  PCB  lot  FND5Q3  or  SID 

2-00 

6  d»pt  PCB  lor  FND503  at  5 ID 

3  00 

4  dagst  PCB  lew  DL747 

2  BO 

PCB  lot  DL74J 

3.00 

4  4**1  PCB  lot  DL  727  or  728 

7  00 

G  riiiju  PCB  lot  DL721  at  778 

3  00 

4  Kftqjil  PCB  lot  FND359  ot  70 

1  75 

NOTE;  All  PC  Boards  are  multiplexed 

|  for  adding  additional  dtgiu. 

LINEARS 

tMMl  X 

LW30/  a 

LM309K.  0< 

LM311  0! 

imu  i&! 

LU330  111  IMM  n 
LM3W0  3 

LM/tO  21 

LM7lt  7! 

LM/23  4| 

LM741  7! 

LMMB  2! 

NE553  1  9> 

NEVA 

NE550  W 

NE&to  W 

NE566  V 

NE56 )  t  II 

1*58  4« 

RCA  30*3  73 

7W9!  J 

7WW  3* 


ORDER  BY  PHONE.  Charge  your 
order  to  BankAmericard  or 
Master  Charge. 

USE  OUR  TOLL  FREE  WATTS 

...  1-800-527-2304  .. 


CWCLE  NO  44  ON  FREE  IWQflMATlQN  CARO 


60  Hz  =  LWHK  = 
Crystal  Time  Base  Kit  _  Kj[ 

enables  a  MOS  clock  circuit  to  op¬ 
erate  from  a  DC  power  source.  Ideal 
for  car,  camper,  van,  boat,  etc. 

60Hz  output  with  an  accuracy  of 
.005%  (typ.)  Low  power  consump¬ 
tion  2.5  ma  (typ.).  Small  size  will 
fit  most  any  enclosure.  Single  MOS  i 
1C  oscillator/divider  chip  5-15  volts 
DC  operation. 

ONLY  S  5.95 
2  for  $10.00 

NOW!  For  the  Dallas 
Area  Residents. 

Come  Visit  Our  Retail  Store. 

37 17  Lincoln  Court,  Garland,  Taxas 

Tues.  -  Fri.  10  AM  to  6  PM 
Sat.  10  AM  to  3  PM 

CLOSED  MONDAY 


POPULAR  ELECTRONICS 


I  NON-UNEAR  SYSTEMS ,  INC . 


*  E-Z-HOOK  * 

E  Z  Hook*  tier#  been  daiiQned  «na  f»eHt  tatted  mraugh  ttv*  indvttry  to  tavt 
bm«  and  mwny  In  CCftHrnrrtiel  e4«ci<'or'j<  0<<M^JC[i<Jr  and  trrvicin|  The 
Mnft^oiiW  l>nak  attach*  runriy,  yet  to  gently  <1  will  not  damage  coropcri- 
«"i  -  *»«*  hwwl*  «*''*«!  1«ting  Duf* tfy  conu/wwd  and  luHy  <  nutated  to* 
u»i»l  contact  p<nnt  aHurxif  true  rMdmgi  Unn  ewonfl  laOwilory  and 
nw»  *g*  tomputr  iKiwslo^  >tqy<r«wn  AVAILABLE  IN  10  RETMA 
COLORS  R*d,  tslick  bit*.  flraafi,  wa^na.  yetla*.  w*M»,  woMt,  brown 

»  a*n 


IS  MHZ 

OSCILLOSCOPE 

Caw 

930,00 

$289.00 

Probe 

24.50 

MICROPROCESSOR  CRYSTALS 


MICRO  HOOK  ^ 

H-g 

KM  W.cre  Moot 

It  75 "  K,r. 

<  1  b«*mi]  Fur  diificwii  iC  Tettmg 

Vmrtl  h«e4up»  So 

datltela  «uti 

wfter*  wa<e»it  and 

Itwrilt  may 

dama^a  ce*niHHh»nt 

T  BO  M 

SpK.tycom^  ORDER  P/N  XM 

M 31918  HC1B 


CV1A  M-frft 
CY2A  «  75 
CV3B  4  BO 
CV3A  *ao 
CY*C  ■  BO 
cv;a  4. HD 
erSB  4. BO 
CB5C  *  BO 
CV6B  4  BO 


MICHWftOCttSOfl  6  SUPPORT  CIRCUITS 

»>«t  MXI  <MUlK  IN  IM0ICN  II 

OMM  nw  R»l  «*  Bo  WmMMcm  h 

cuttu  mjo  ctm  i j  vo  bit)  7i 

U1H  » M  F*«ok  7 »  "am  i  <: 

NJIt  4  10  Mils  4  BO  >]1U  >1 

Nan  IH  «.j*v  I  M  Nitl!  1< 

WM  JM  MtY  /«  Nlli  3 

4W»»tfC  ft  70  M«y  4  00  mil  I  t 

r*JJ*  j  **  MINI  3  10  mu  Ji 

4  M3  3  ore  030  MTU  ►  40  NlO»  1 


Jumper  whh  XM 

Micro  Hooks 

Order  No.  Length  Prior 

MM  XU  13*  \t"  »t.TQ 
3tHXU  74*  74'*  7  TO 
Specify  color 


XM*S  MICRO  HOOK  SET  unti^H  \  «■  r«d.  u«di  mu*.  r«*n. 

Wang*.  ratio*.,  white,  urcwfl.  wiglet  and  g>iy  Muerg  Nggh),  At  ihi*  igw  * 
pr-£«  you  r wr>  «iio*rt  rrt«r*  than  ana  mi 

COMPLETE  SET  NO)  MICRO  KOOKS  $7.96 


DIP  SOCKETS 


I  LOW  PROFILE, SOLDER. 

TIN 


1-74  2S.49  50  UP 


XI 00W  Mini  Hook  |2.*B"  iq»bi 

content*  rugged  caniductian,  m-nt» 
lur*  utt  and  FUig^-ea#  Hypo  Anton 
Iv  ad  ? he  bait  i*» i  c iom 
Hoax  «t  i*rg»  anoudi  tor  cem«an«ni 
l**Oi.  r»l  Khan  eroufh  10  fwt  Into 
■tghl  placet  t  »  aa 

ORDER  P/N  X100W 


Jumper  X-100W  Mini  Hoofc 
to  Stocking  Banana  Plug 
Order  No.  Length  Price 

Jew  aa1  si  35 

Specify  cam te, 


Jumper  with  X100W 
Mini  Hooks 
Order  No.  Length  Pi 

70A17W  12“  Si 

ao<  aaw  a*"  1 

Specify  cotor. 


MOTOROLA'S  EDUCATOR  tl 
MICROCOMPUTER  HEP  KIT 

■  V-otfHoi*  WflflOO  Tathnaiogv 

*  T  eil  at  y®i»  hu<  lit  In  a**y  tUpi  -  ngrmellv  on* 
e.4fl  ng  ntamtoly 

•  Compiataty  tall  <oniain*d  mitn  all  pvtt,  eato.nai 
ami  witrutttoml  manual 

Get  Kirtirf  >a  tbe  t*tcm*nr*9 
•wWof  Mien*  Computers  $169  9S 
_ _ far  wV 

TM  EDUCATOR  II 
J  POWER  SUPPLY  KIT 

OAmpi 

■fl  •  Dn<a>^n  toa^if really  tat 
b9  E  a  lautor  II  Micro  computer 
LJi  Kit 

•  ComeNta  Kit  —  alt  paxta. 

eabHHt  *fW  COftMlufUOn 

manual  S29.95 


»r.n  a«  n  aa 

um  37  h  aa 

IB  p.n  30  a?  n 

IB  Bin  »  33  30 

73  Am  7fl  «5  40 

24  rm  40  aS  43 

3*P-»  99  90  B1 

M  *  -1  I  15  1  T«  Its 

40Pf*  I  SO  t  43  |  3D 

STANDARD.  S&LQEn 
COLO 

BA.n  30  2  7  34 

U  A. n  35  3? 

l*h,n  3t  3»  J» 
ltJ*m  42  47  41 

33  Am  70  S3  57 

34f,n  70  43  97 

)»r«i  i  to  im  50 

jsm  i7s  t4o  t.aa 

40  Pm,  |  75  f(4  1  45 


Jumper  with  X-100W  Mini 
Hook  Order  No.  Length 

201  XM  37 

_ Price 


EXTRA  LONG  MINI  HOOK 

XL  1  Mjnl  Ha  OX  10.0"  long)  cnwMiinM  *u  t#v*  prow,  taturaa  ol  tb*  XIOOW 
wnb  an  i.ui  long  bndv  it  wMi  maira  aafa,  ifMHilraa  mi  rpnneeiham  m 
carir  rack!  and  Tfln»u«n  d— c  wiring  nnt  up  to  4*’  ORDER  P/N  XL-1 

-  -  MB  Speatycatof  SI  25 


JUMPER,  XL-1  MINI  HOOK  TO  STACKING  BANANA  PLUG 
rfl  Order  No.  Length 


ml*.r  43  41  41 

14  Am  75  «B  42 

^4  Am  1  05  95  B! 

?n  i«  i  40  i  *5  i  to 

Au.  t  OB  1  44  1  30 

I0r«  175  155  140 


AUDIO  POWER  AMPLIFIERS 
5S  WATT  AN3 15 
Dononed  for  rad  oi, 

lap#  p: avert,  nt  Env  in  ute, 
High  Gain  -  53  OB  ICkTMd 

Ctrcutli.  S3S0«a- 


LM741PC 

3  for  SI. 00 


RESISTOR  KITS 
B%  CARBON  FILM 
RESISTORS 


CARBON  FILM  RESISTORS  15X1 
Onty  in  MuHtpHt  of 

TOO  pcs  per  reive  tohmil 
W...$14»p#r  100 
)iW.  .  ,11.79  par  100 

10 

100 

1.0K 

10K 

TOOK 

TOM 

11 

110 

\  IK 

1  IK 

HOft 

l  IM 

13 

130 

1  3K 

13K 

1JQK 

1  2M 

13 

120 

1  3K 

I3K 

1 50  K 

1  3W 

15 

ISO 

I  5K 

1SK 

110K 

I.WlH 

Ifi 

160 

1  flft 

16K 

1 60ft 

1.6M 

ifl 

ISO 

1  fl  K 

18k 

160ft 

IBM 

M 

300 

3. OK 

30K 

200ft 

7  OM 

33 

230 

3  3K 

23K 

220ft 

23M 

74 

340 

7  4K 

24K 

24CK 

2.4M 

27 

370 

3  7K 

37K 

27QK 

3  7M 

M 

300 

3  OK 

30K 

3O0K 

□  OM 

3J 

□30 

3  3K 

33K 

30CK 

3  3M 

36 

360 

3  6ft 

3»K 

360ft 

3  e« 

39 

390 

3  9ft 

39ft 

390ft 

3»M 

42 

43d 

4  3ft 

43K 

430  ft 

4  3M 

47 

470 

4  7K 

47  K 

470ft 

4  7M 

81 

610 

i  ik 

51 K 

510ft 

5  IM 

56 

560 

6  6K 

56ft 

560  ft 

SOM 

*3 

630 

6  2K 

62K 

620  ft 

6  3M 

66 

600 

6  6ft 

6BK 

680ft 

6  9M 

75 

750 

7  5K 

75K 

7QCK 

7  BM 

97 

830 

I7K 

B3K 

B30K 

8  5M 

•  1 

910 

9  IK 

91ft 

910ft 

9  IM 

HYBRID 

AUDIO 

POWER 

AMPLIFIERS 


COMPLETE  WITH 
STORAGE  BIN 
1/4  WATT  K  >T 
42  Oifftftm  Value* 
rseHto*  7  Mi2i 
20  Each  V»iu4 

V7  WATT  KIT 
42  Dilffrent  VBim 
tflCTZ  to  4  7  Mfi) 

20  Each  Value 
1/4W  -  S74  0OPER  KIT 
1W-S25  90PEH  KIT 


RESISTOR  ASSORTMENTS 

I  a*ti  roirimwt  c«n(tifl|  5  Dd  aac.n  Hi  1  0  y«Uj*\ 

Valu**  mEl-udad  ■  r  m  *iO*d  m  l  O  fwr.  1 1 

XWJI%[M>p«taUl]  -XI  .71  /  IM  P«  lotall.  «1  95 

4*1.1 :  to  t?  15  IB  22  77  33  J»  41  95oHrr. 

M  i  41  B7.  100  130  190,  1B0  720.  270  330  390  oum 

4ut.2:  4  70  550  up  aio  o*im.  IK.  t  3ft  I  5K  t  Bft.  3  7x  3  7ft 

Atu  4  3  3ft  3  Oft  4  Ire  b  IK  ft  Bft  Blft,  10ft  I2K  16ft  Iftft 

A»tt.5  J2ft  374,  33ft  39ft  47ft,  5Cft  51ft .  S3  ft  lOOft  120ft 
Aatt.B  150ft  .  IIQft  .  3  lOft  7  7 Oft  33 Oft  VtHtft  4  7  OK  540ft  CB Oft 

•ant 

Atm.l  1  ft*.  I  1M.1  5M  l-BM.l  1M2  7M.3  3M.3  «U  4  7M.»  *M 
I  »W  *|u>rtrnanl  He  7  rtu»|n  ,  uhUiM  5  ftWl 
Aw  BK  ia«i  w<w<  niprimmi,  mowi 

Xw  IS  350  em.1  lei*  Si 0.95  ItW  SV  350  *ty  ieui  $1 1  51 


SANKEN  S «hm  Sl-IOOOG  amplrfieo 
are  Latl-corvrixonJ  pnnA-r  hybrid  am¬ 
plifier!  driHamd  lor  Hi-Fi.  «ir#o, 
m uveal  mitrumentt.  pubift: 
tYltemt  end  otH|r  |M>0  aPtU  a'  O"! 
The  amolHitri  have  Quati-compie 
mentarY  c<mi  B  output.  Th»  ctrcutt 
•  rrnrfav*  inniiHOil  xnlh 

high  rellBbxiitv  and  patuvatrd  chip 
pOv>y«r  trtnuupfl  mill  axcahani  iar 
ortdary  breakdown  unmgth  BuiM -in 
current  limiting  it  providad  lor  Si  - 
1050G  end  all  duvicei  car  bo  optt 
a  lad  Irpm  a  tHiglt  or  u>Ut  power 
«JCfalV- 

31-10100  HOW  output!  ,  ,  .  S  0-30 
SI  1 0200  (20 W  DutpulJ  .  .  .$13.91 
Si- 10300  (3QW  Dutputl  .  ,  $13-04 
SI-105 OG  (SOW  owtoulJ  .$26.00 
Data  Sh«t  AptiiieaiiOn  Motet  -  $0,50 


74L500N  36 

74L50IN  44 

74  U502N  32 

74L50JN  J? 
74LSUN  36 
74LS05N  J3 
74LS0SN  36 
74L5O0N  u 
74LSI0N  37 
ULStlN  37 
74L3I5N  44 

74LS30N  32 

74LS2IN  44 
741SJ3N  44 

74CS76N  33 

?4LS7TN  44 
?4L5JftN  33 
MLS30N  32 
74LS32N  36 

74L$13*  56 

74  LS1JI*  50 
MLS38N  50 
7JLS40M  44 
MLS42V  g? 
74LS51N  44 

MLSS4N  *4 
74LS55N  44 

74LS7JN  46 
74LS74N  4« 

74LS76N  70 

74L576PV  56 

74L57BN  97 


74LiaJN  1  30 
14  L  SKJifJ  1  40 

74LSSSN  46 
74t$90N  $4 

74LS92N  86 

74LS93N  86 

74L595N  1  00 

74LB96N  1  34 

74LS107N  46 

74L5109N  46 

74LSII7M  64 
74LSI IJN  64 
74(41 14N  93 

74LSI73N  1  to 

74L5I25N  60 

74LS133N  1  44 
74LSU6N  74 
74LSI38M  « 
74LSI39N  99 
74LS145H  1  64 
74LS14BN  3  45 
74LSI5IN  88 
?4l$l53N  a 
74LSI55M  1.150 
MLSIS7N  88 
J4LSI&8M  9S 
74LSICOM  1  75 
74LSI61N  12* 
74LSI63N  1  75 
74LS103N  12* 
74L5I64IV  1  50 
74L817W  3  20 
74LSI74N  «3 
74LS175M  » 


74LS181N  « 

74L6190N 

74LS191N 

74LS192N 

74LS193N 

74LS194N 

74L$l85N 

74LS196N  I 

74LS197N  ; 

74LS221N 

NLSJ4TN  ■ 

74LS251N  1 

74LS253N 

74LSJ57N 

74LS250N 

74LS260N 

MlS361N  i 
74LSJ66N 
74L5273N  ; 
74LS28tN  ■ 
74LS7B3N  ; 
74LS790N  1 
74LS293N  1 
74LS299N  ( 
74L5365N 
74LS367N 
J4LS374N  : 
74L5375M 
T4LS378N  1 
74LS381N  i 
74LS3S6N 
14LS399N  2 
74LS67DN  2 


M  Ci/y  *ncBD«ft mscooNT rouev 

jjLsJa  row  ALL  7100 stmts  ttl  ic  * 

*UT  IBfttft  T»*t  IK,  p-i-CaisfUiT 

IU»  19L  D'ICUUUl 

Bu>  too*Ji»to  rib  raft  tXrti  tftV  ti<VC-bunT 

ftji  ioocui»iuui*irtl»Hi  Klft  D<5C0uNf 


USE  LAST  MONTH'S  AD 
FOR  7400SERIES  PRICES 


NEW  from  FLUKE  -M00EL  8020A 

THE  OVM  EOR  THE  PROFESSIONAL 

•  200  Mr  Binary  Ufa  s 

•  76  NanpH  Igr  7  Puncuon*  I 

•  2000  Count  Hew  In  non  1 

•  High  Low  Power  Ohm*  I 

•  AutOiero  ami  Auto  fc.  \~l 

pa'aotv 

•  MOV  protected  («  6DOOV 

against  hidden  v*nu*nt*  -  - ■' 

and  o««rto4d  protection 

io  200  V  AC  IP'-- 

•DIM*  T«»t  Function  V  *  u  \ 

•  Conductance  Function  v  i 

ehacfta  Mraxag*  rev  time*  K 

TO  10.000  Tnag  nhmi 

•  Size-  HWL  (7.1m$.4x>,Q  INI 

08-018.6x4  S  cm] 

•  Weight  13oz.  ONLY  S169  00 


2CI1KU1  22“ 

Specify  coiot. 


cpcriAi  INTERStL  S038 

bPtLiAL  PRECISION  WAVEFORM 
FAIRCHILD  GENERATOR  AND  VCO 

f<w  umulMnNui  tine, 
LM7«1 1PC  Huera  and  tn»ngul*r  w*v*' 
3  for  SI. 00  'wm.-f00tHitolMH,. 

PART  NO.  8O30CCPD  S3  90 


Price 
Si  BO 
1.60 

w 


w 


BUILD  A  WORKING  DPM  IN  1f2 
HOUR  WITH  THESE  COMPLETE 
EVALUATION  KITS. 

T*»t  ihewi  now  parta  far  vourielf  with 
I  menu ‘t  law-coei  proioTypJnp  klu,  com¬ 
plete  With  A/D  convener  and  LCD  dltpliy 
(lor  the  710B)  or  LED  diaplay  {tor  the 
7107).  Kite  provide  eil  mileuali.  Including 
PC  board,  for  a  functioning  panad  meter. 

(CL7106EV  (LCD)  $29.95 
ICL7107EV  [LED)  S24.95 


m  COSMAC 

D|"H  MICROPROCESSOR  1C 
nijM  CDP1802CD 
"W*  *  4-6  Voit  $29.50 


CAPACITORS 

50V  CERAMIC  DISC  Si. 00  Par  Package 
5pl  9/pkB  300pf  7rt*tg  0047m  Id  Brtja, 
ISpI  Sfakg  330pt  7/pkg  005m Id  9/pag 
25p1  Sfakg  390o(  7/pkp  „01mfd  fl/pkg 
27p1  9/pkg  470PI  7/pkg  OlSmld  BfaLg 
47pf  flfakg  560oi  7fahg  OImfd  Sfakg 
68pf  e/pkg  eaaol  7/Oltg  .OMmld  efakg 

lOOpf  S/pkg  ootmid  9fak«  Xllmfd  Bfakg 

150plfl/oks  Q015mfd9fakfl  ,039m  Id  7/pkg 
220pl  B/pk®  0022mld  9 faVg  047mld  7fakg 
770pf  7fakg  003mW  9fakg  ImU  Ofakg 

PLESSEY  POLYESTER  MINI  POX 


MF 

V 

s 

MF 

V 

S 

MF 

V 

s 

001 

1000 

14 

01? 

630 

14 

16 

100 

20 

0012 

1000 

14 

015 

400 

16 

lb 

100 

31 

0018 

1000 

14 

PTH 

400 

19 

-2? 

100 

23 

0018 

1000 

14 

023 

400 

IS 

37 

100 

26 

003? 

1000 

14 

027 

400 

15 

33 

100 

30 

0037 

1000 

14 

033 

250 

15 

39 

100 

33 

0033 

1000 

,14 

039 

350 

16 

47 

100 

36 

0039 

630 

.14 

047 

350 

IS 

60 

100 

44 

OQ47 

630 

14 

056 

340 

18 

6 1 

100 

47 

0066 

630 

14 

OM 

260 

15 

97 

100 

.54 

006H 

G  30 

14 

083 

250 

17 

1  0 

100 

CO 

oca? 

630 

14 

1 

1O0 

17 

01 

630 

.14 

1? 

100 

IB 

MATSUO  DIPPED  TANTALUM 

MFV  SMFVSMf  v  S 
1  35  33  3  2  70  33  10  0  35  90 

18  35  33  2  3  35  40  15  0  20  45 

22  35  33  3  3  35  «  15  0  35  T  33 

.33  35  33  4  7  3fi  Jft  22  0  15  45 

47  35  33  6  5  16  40  330  20  I  32 

«a  35  33  e  a  35  as  47.0  20  1  53 

1.0  35  33  too  16  42  *8  0  T6  I  fi? 

1  5  35  40  10  0  35  45 


1%  MICA  5D0V 

51  PF  .79  3?0  Ff  .41  1500  PF  §0 

B2  PF  .29  740  PF  4G  2000  PF  90 

73  PF  79  300  PF  .50  2200  PF  94 

62  PF  .29  390  PF  50  470QPFT.B0 

I OO  PF  .30  470  PF  50  S100PF1.B0 

120  PF  37  620  PF  32  fOOOC  PF  3j60 

150  PF  35  050  PF  5 3 

180  PF  .41  1000  PF  £0 

ALUMINUM  ELECTROLYTIC  I  RAO  I  At  LEAD) 


MAIL  ORDER  ADDRESS  -  P.O.  Box  2208P,  CuJvor  City,  CA  90230.  Send  check  or 
money  order,  COD,  Master  Charge  and  BankAmericard  welcomed.  Minimum  Order: 
$10.00.  Add  $1.00  to  cover  postage  and  handling.  California  residents  add  6%  sales  tax. 
TELEPHONE  ORDERS:  Call  (213)  641-4064. 

ANCRONA  STORES  DO  NOT  ACCEPT  MAIL  OR  TELEPHONE  ORDERS 


CALIFORNIA 
ANCRONA 
11080  Jtffarwn  Blvd, 


CALIFORNIA 
ANCRONA 
1300  £.  Edirtger  Am. 


ARIZONA  OREGON  GEORGIA 

ANCRONA  ANCRONA  ANCRONA 

4518  E.  Broadway  1 125  N.E.  B2nd  Av*.  3330  Piedmont  Rd.,  NE 


Culver  City,  CA  90230  I  Sente  Anar  CA  92705  I  Tucson,  A2  85711  I  PortUnd,  OR  97220 


(2131  390-3595 


{714)  547-64 24 


(6021881-2340 


(503)  254-5541 


Atlanti,  GA  30305 
(404)  261-7100 


TEXAS 
ANCRONA 
2649  Richmond 
Houfton,  TX  77098 
{713)  529-3469 


CANADA,  B.C. 
ANCRONA 

Vancouver,  B.C- 
V5  W2V4 
I6CM)  324-0707 


OCTOBER  1977 
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ANNOUNCING  NEW  LOW  PRICES 
AT  RADIO  SHACK,  THE  “PARTS  PLACE’ 


Top  quality  device*, fully  functional,  carefully  Inspected.  Guaranteed 
to  meet  all  specification  a,  both  electrically  and  mechanically.  All  are 
made  by  well  known  American  manufacturers,  and  all  have  to  pass 


manufacturer's  quality  control  procedures. These  are  not  refects,  not 
fallouta,  not  seconds.  In  fact,  there  are  none  better  on  the  merketl 
Count  on  Radio  Shack  for  the  finest  quality  parts. 


TTL 

Digital 

ICs 


Fint  Quality  DeWcet  Med*  by 
National  Semiconductor  and  Motorola 


I  4000  Series  CMOS  ICs 


Experimenter’s 
PC  Board  i 


Simplifies 
tC  Projects 


Ideal  for  two-circuit  projects,  Fire- 
retardant  copper-clad  board  is  only 
2Vax5xVie"'.  Really  simplifies  inte¬ 
grated  circuit  projects  by  extending 
leads  for  easy  soldering. 

276-1  SI . .  2.99 


Microcomputer  Chip 


80B0A  Microprocessor.  WUh  a  16-bit  address  bus  capable  of  T  . 

addressing  up  to  65k  bytes  of  memory  and  up  to  2561/0  ports.  [  f  f 
TRI-State'  data  bus  gives  it  DMA  and  multiprocessing  capa-  1  M  |  I 

bility.  All  buses  TTL  compatible.  Up  to  244  variable  length 
instructions,  with  6  general  purpose  registers  plus  an  accumu¬ 
lator.  40-pin  DIP.  700%  Prime .  276-2510  . .  . 17.95 

RS2102  Static  RAM.  1024-word  by  one  bit  random  access  read/write 
memory.  Under  750  nS  access.  Single  +5V  power  supply, 

276-2501  . 2,49  each  or  6/14.95 


1795 


Project  Accessories 


&,  m 


<i  lCTmHtttooUn|TutCltf- Teuupio 
14  pim  with  pfobn  ot  chjrt  flig  *  55 

Site  I  W 

ICTrwMiiHodnf  TittQte .Teflupio 

16  pw»  with  probes  or  d»pa  Reg  4  99 
Z79-1MT  Site  3  49 

4-  Eipairtnriter  Soehil.  2i47  rows  tit  6 
HWOtdrt  t*  P»n|i  271-177  5  » 

*  Bn  Strip  21-10  comtedrt  tie  points 

ftps  Id  sortrt  it»w  27HW  1.M 

L  SUetJjm  Eifa  Ciri  BmH  22-pm 
12$S  mowitidfl  tiotea  27tM&7  tM 

XI  3>VcH*g«  Ships  Edgi-Cvd  Bend 
1J68  m&ufihng  now  27S-1W  2  M 

T  3-Ytetegt  Sure*  Edit-Ctrt  Bond 
t36fl  mowling  hc*rt  2THJJ  2.M 

*  22-Pla  Edg*Ote  lorni  Cmicldr. 

44  ismmvih  276-1551  2» 

100-Pte  Edgt-Caid  Bond  Cwwitiw 
For  slindiffl  S- 100  hou&n  computer  bus 

275- ISM  4. M  uch  or  irit.fi 

i  QIPHENar.  16-c«fl  ipiiwg 
J7H9M  13 

*  lUfiM  Angli  1C  Sdrttt  Mont  LEO  * 

rtiTKJlty  Ifrthh  IMWfl 

27HW  14S 

M«Ul  CiWnrt. 

276- M1  2.H 

V  Mat* I  CiMnH  4*2«»,6 

27J-252  3*9 

t  Mitel  CiMntt 

270-23  4  41 


1C  Socket 
Wrapping  Tool 


m 


Selected  Diodes 


1N4D01  276-MOI  2pSe 

1N40tn  276-1102  2S9c  MSt 

1N40G4  276-H03  ?Mt  Wfe 
1N40S5  276- MQ4  2'79c  2M<t 
1N47SS  276-S61  2 fto* 

1N4739  276-562  tm 

1N4742  276-563  2*** 

IN4744  276-564  MH 

Tflfl|j4f  jt 

Plate  276  1050  S  49  314  ^ 

1NWJI  276-MU  tsm 

1N44Q2  276-IU2  2;ttc  2iT»C 
1NS«3  276-1143  2  99c  2*9 i 

mS4Q4  276-M-H  2*1  19  2*1c 
F1CH5  276-1114 

SCR  s  and  Triacs 


r~i 


Transformers 

fl-3  Veil*  1.2  Art**.  1Y<i1*Vi4i1*i<* 
m-««  2*9 

8-3  Vom.  3  Amp.  V 

273-tSII  3.H 

12  Veto  5  Anpi.  4<2jq2Vi*  (teg  6 .35 

273-1913 . lUtS.fi 

II  Vito  (Cater  Tamiut),  4  Aapi.  I  (teal 
tor  SV  (using  CT).  or  12V  hIH  !tn  ragu- 
Uon.  4ic2k2V  R»g,  B.M. 

273-11 14  UM  «  JS 


Qmu 

Rilimj 

CW  No  jg 

H:.'h 

&llF 

1,4501 

i&pj  1  u' 

n« 

LtP 

7re-tjs:  si  h 

thz 

F JTA 

A'jr.'i  U 

rr^wnai  ** 

Hr 

l^iT 

TosTs* 

til  ■  LO 1  V 

IK 

rill _ 

,  ra;-i  ii  j-i 

tk 

"in 

V^r,- '  " 

Ti« 

m 

in 

^ lY  1  14 

u 

a*  h*  n 

1  IT 

DR 

L  7(r 

1 49 

tin 

w  ^ 

n 

1  it 

BK 

L«3P  . 

774  li$£i 

1  tt 

♦ 

* 


For  making  superior,  precision  connections  —  without  sol¬ 
dering.  Wraps,  unwraps,  and  strips  30-gauge  wire.  Modified 
wrap  for  extra  security  No  bits,  sleeves  or  special  skills 
needed.  Balanced,  4Vz’r  long.  All-metal.  276*1570  ....  6.95 
14-Pin  Wire-Wrapping  Sockets.  276-1993  ,  Pk,  2/1.29 

16-Pln  Wire-Wrapping  Sockets,  276-1994  , .  Pk.  2/1.39 

50'  Red  Wire.  #30  Gauge  Kynar.  276-501  .... _ 1.99 

50J  White  Wire.  #30  Gauge  Kynar  276-502  . .  ......  1.99 

50J  Blue  Wire.  #30  Gauge  Kynar.  278-503  . .  1.99 


Digital  Car 
Clock  Module 


Just  add  switches  and  install!  Type  MA1003, 
with  MOS/LSi  clock  circuit  chip,  green 
fluorescent  display  with  four  0.3*  digits.  Has 
2,09  MHz  crystal,  blinking  colon  activity  indi¬ 
cator.  Six-pin  edge-connector  For  any 
12VDC  source.  277-1003  24.95 


Low-Profile  DIP  Sockets 

•'flu.  273-lfiS.  fttfj  2  tor  I  ft 
14-fte.  774-lWft  Fteg  2  lot  Si  19  U«« 
Id-flu.  273-19*1.  Rig.  21st  si  19  MIC 
»-fte,  278-1117.  Rig  *1  19  Elf*  lit 
«  f1n  778-im  itefl  SI. 39  Etch  IK 


8-Rocker  DIP  Switch 

Incorporates  8  on-off 
switches.  For  easy 
change  of  preset  logic  4**  A 
states.  Fits  any  16-DIP  'ft 

socket.  275-1301  ...1.99 


WHY  WAIT  FOR  MAIL  DELIVERY? 

IN  STOCK  NOW  AT  OUR  STORE  NEAR  YOU! 

Prices  May  Vary  at  Individual  Slorra  and  Dealers 


Radio  /hack 

A  TANDY  COMPANY  *  FORT  WORTH,  TEXAS  76102 
OVER  6000  LOCATIONS  IN  NINE  COUNTRIES 


POPULAR  ELECTRONICS 


S.D.  SALES  CO.  P.O.  BOX  28810  -D  DALLAS,  TEXAS  75228 


★  Imsai  -  Altair  "A”  Compatible  Kits  ★ 

Dealer  inquiries  welcome  on  these  items: 

7_on  nDi  i  no  a  on  I  a  is  i  ova/  do\a/cd  dam 


Z-80  CPU  BOARD 

From  ctia  urm  pwpli  who  broufhl  you  tha  $£9.95  4K  RAM  KIT,  Wi  win  nq(  IN  flrrt 
lo  introduce  an  Imni/Attiir  cwnpitlbli  Z  OO  Card,  but  we  do  feel  tbit  owl  ha*  IN  Imt 
detlgn  and  quality  lor  tin  lowtii  prle*l  Th#  Mhutc*  luUm  ot  IN  Z40  nidi  a*  an 
txpindid  U(  of  isa  l  na  true  non*,  60 BOA  toft  ware  compatibility,  nod  opmtlon  from  a 
tinfh  5VDC  tuppfy ,  art  all  wdl  known.  What  make*  our  card  diffrmnl  t*  tH*  nlra  car*  wa 
took  in  th*  hardware  design.  The  CPU  card  wMI  alwayi  itop  on  an  Ml  state.  W*  also 
faimM  TRUE  SYNC  on  end,  to  Intur*  that  I  ha  rati  of  our  tyilem  luncliom  proptfly. 
Dynamic  mtmory  refresh  and  NMl  an  bought  out  for  your  tno,  Bdiwt  it  or  noi,  not  aN 
of  our  Competitor*  have  gone  to  lha  antra  trouble  ol  doing  tht*.  As  always  Ihii  kit  include* 
all  parts,  all  sockets,  and  complete  irut  ruction*  for  uu  of  assembly.  Because  of  our  pail 
experience  with  our  4K  kit  wa  suggest  that  you  order  early.  All  or  dan  will  be  shipped  on 
■  Uriel  flrat  coma  first  swaad  bulf.  Kit  Includes  Zllog  Manual  and  all  parts.  Kit  shipped 

Z-80  Chip  &  Manual  —  $49.95;  Add  $5.00  for  Z-80A 
Z— 80  Manual  —  $7.50  Separately. 

Complete  kit  -  $149. 


4K  LOW  POWER  RAM 

IMSAI  AND  ALTAIR  8080  PLUG  IN  COMPATIBLE.  USES  LOW 
POWER  STATIC  21L02  -  1  500ns.  RAM's,  FULLY  BUFFERED, 
DRASTICALLY  REDUCED  POWER  CONSUMPTION,  ON  BOARD 
REGULATED,  ALL  SOCKETS  AND  PARTS  INCLUDED.  QUAL¬ 
ITY  PLATEO  THROUGH  PC  BOARD.  For  250  ns  RAM's  add  $10. 


THE  WHOLE 

WORKS 


$89.95 

kit 


NEW!  DESIGN  CONSOLETTE  KIT  -  $89.95 

S.D.  Sales  announces  fhe  inexpensive  way  to  bcal  ihc  wire  wrap  jungle.  Our  latest  kit  gives  you  124  soldcrless  quick  connect  terminals,  enough 
for  eight  16  pin  IC’s  and  provides  50  x  8  common  buss  matrix.  Has  regulated  +5VDC  and  +/-  I  5VDC.  atl  nl  1  AMP.  Voltage  regulation  at  100^. 
Also  includes  a  pulse  generator  variable  from  10h/  to  50mh/.  and  .01  sec.  tu  100  nano  seconds.  Generator  output  is  +5V,  In  kit  form  only  and 
includes  all  parts,  sockets;  front  panel  measures  and  hardware,  ease  not  available. 


CAR/BOAT  KIT  m 

$34.95  9w« 

'Malic  to  i/m  Em! 
JmM  QjuuMi/! _ 

kP  /  *  /  J  KIT  iha  Wa  -  ^ 


MUSICAL  HORN 

Musical  Horn  kli  fat  ul  bow  or  Nim.  Plan  any  tune  from  Moran  to  Lad  Ztppaftn. 
Chang*  tunn  In  ircomh.  comnlrtr  tdW  Mala  electronic*.  StMdrrd  or  cuilnffl  lunn 
at  S6.95  a*eh,  [You  mipply  lha  iNrt  music  -  wetupply  akctionK*  for  your 
(imriir  tuna. I  On*  tong  uippliad  wnh  original  order.  Standard  tunti  eewtabf#-  DIXIE 
-  EYES  OP  TEXAS  -  ON  WISCONSIN  -  YANKEE  DOODLE  DANDY  -  NOTRE 
OAME  FIGHT  SONG  -  PINK  PANTHER  -  AGGIE  WAR  SONG  -  ANCHORS 
AWAY  -  NEVER  ON  SUNDAY  -  BRIDGE  OVER  RIVER  GUI  -  CANDY  MAN- 
Standard  3  inch  B  ohm  speaker  supplied.  Por.tr  hgrn  available  lor  car /boat  kit. 


HOME  KIT 

$26.90 

Kil  indude*  iptAr  which  operate* 
from  your  doer  ball.  Whan  dw  bell 
n.  puahad  your  favorite  tuna  H  played. 
Gar/boat  kit  inclodtt  tpaakar  which 
operant  from  car  Areal  bom  rm|. 
Allow  4  work*  delivery  an  both  kit*. 


6  DIGIT  ALARM  CLOCK  KIT 


Wa  made  a  funintic  kit  rnr  batter,  Redesigned  lo  take  advantage  of  ih#  turn  advances  in  1C  technology.  Feature*:  Linonu  Dual  H"  display*.  Mustek 
S0J5O  *uper  clock  chip,  single  I.C.  Hgnrnt  driver,  SCR  digit  dnvers.  Greatly  simplified  construction.  Mora  illltbk  and  eader  to  build.  Kil  Includes  aft 
nattsuiy  pan*  Itacept  chi).  Fat  P.C,  board  add  S3  00;  AC  XFMR  add  SI  .SO.  Do  not  confute  with  Nqm -Alarm  kit*  sold  by  qur  competition!  Elimlnat* 
lha  haute  -  #ro*d  the  531d)  NEW)  WITH  JUMBO  LED  READOUTS! 


J OHM  MFD 
Filter  Cep* 

Rated  ii  wvOC  up- 
rlftit  style  with  PC 
lead*.  MqiI  popular  nl> 
ue  tor  noDDyKIt, 


SLIDE  SWITCH 
A*«wi  went 

Our  best  **!**».  iwiwMi 
miniature  and  standard 
a*.  *ityjH  anti  multi- 
position  unit*.  Alt  new. 


POWER 
RESISTOR 
15  OHM 
25W 
BY 

CLAROSTAT 


RESISTOR 

ASSORTMENT 

\W  bk,  A  Itr  PC 

leach.  A  good  mu  ol 
raly«l  Special* 


P.C.  LEAD 
DIODES 
1N414K/1ND14 


4/$1.00  1  12/$1.0Q  |  7 

AMD-1702A 

Hu/jc  Ja douf  7mkm 

FACTOR V  PRIME  UNITS!  BRAND  NEW! 

1 .5  Micro-Seconds  Access  Time. 

10/$40.  $4.95  ea. 

■  IC's  froi 

lC4  pCBQrtTfcD-,  1402  A  Shift 

ALL  YIpEC.  MH0025CN  - 

fUL  7400  -  9c  7430  9c 

7402  -  9c  7440  9c 

r  7404  -  9c  7437  -10c 

fAlltiW  7406  -11c  7438  -10c 

7407  -13c  74St  9c 

SQ  ,.H\  7410-  9c  7474 -16c 

rriiiM  *  7416  13c  7475  -24c 

J*'  \  7420  -  9c  7486  -16c 


CALL  IN  YOUR  BANK- 
AMERICARD  OR  MASTER 
CHARGE  ORDER  IN  ON  OUR 
CONTINENTAL  UNITED  STATES 
TOLL  FREE  WATTS  LINE: 


75C  ea.  200/S2. 


100/$2 

1 (44002  1 A 
100  PIV 

40/$1. 


THERMISTORS 

MEPCO-NEW! 

1.5K0HM 


DISC  CAP 
ASSORTMENT 
P.C.  Lead*.  At  kiwi 

10  different  valuta. 

Include*  .001.  .01,  .05 
plus  other  lundlid 


★  Spmd!  ★ 

3.579545 

11,000  MFD 

MHZ  Time 

50WVDC 

Baw  Cry t la) 

Computer  Grade  Cap 

5125 

S3.00  each 

39  MFD 

28  PIN  SOCKETS 

16  V  Malfoiy 

3  for  SI  .00 

Electrolytic 

15  for  $1.00 

IC  s  from  XEROX 

1402  A  Shift  Regulator  -  50c 
MH0025CN  -  55c 


7400 

-  9< 

7430  9c 

7493  -26c 

7402 

-  9c 

7440  9c 

74121  -22c 

7404 

-  9c 

7437  -10c 

74123  -32c 

7406 

-lie 

7438  -10c 

74151  -  9c 

7407 

—lie 

7451  9c 

74155  -22c 

7410 

-  9c 

7474  -16c 

74193  -35c 

7416 

13c 

7475  -24c 

8233  35c 

7420 

-  9c 

7486  -16c 

Intel  -1302 -45c 

uw pi v  r?  ft /~\r\  - ’ 

$2.  |  40/$1,  1  5/$1.00  1 60/$1,00 

M  +  FACTORY  PRIME! 

_ _  _  21L02-1 

1 1,000  MFD  Nal  only  ere  our  RAM'S  fatter  than  a  speeding  bullet  but  they 

50WVDC  at*  now  vary  low  power.  We  are  pleated  to  offer  prim*  new 

-  *  21L02  1  Low  Power  end  Super  FmI  RAM*.  Allow*  you  to 

Computer  Grad*  Cap  STRETCH  your  power  supply  lerthar  and  el  ihe  im*  time  keep 

$3.00  each  ibt  wart  light  olH 

16  V  Maifory  500ns  8/$12.95 

SS8S  1  250ns  8/$15.95 

MK50397-$8.95 

SD.  Salt*  Exduanral  Elapsed  lime  1C,  Spatially  modified  *J*  dipt  counter  eireuti  to  maapni 
59  min.,  6U  *ac.  99HW  hc  Rarfaci  lor  dark  roam  i»mm,  chew  twnen  or  *iy  iimlni  epplieatiom 
Supplied  wiih  data  *h*at  and  epphcetlon*. 

MOS  6  Digit  Up/Down  Counter 

40  PIN  OIP.  Everything  you  aver  went  ad  In  a  counier  chip.  Feature*  Direct  LED  ugiwn  dim, 
unglt  power  supply  ill  VDC  TYPE|.  bx  decedas  up/down,  pryJoedable  rounu.,  sapaiaie  P*e 
loadable  compere  regular  with  compare  out  put.  BCD  end  t*v*n  eegmeni  output*.  Internal  teen 
oscillator,  CMOS  compatible,  leading  a#ro  blanking.  1MH2.  count  Input  frequency. 


$12.95 


TcxdS  R«idcniY  Call  Collect: 

214/271-0022 

1-800-527-3460 


TERMS: 

'IZxuk 

GmmJml 


NO  COD’S.  TEXAS  RESIDENTS 
ADD  S%  SALES  TAX.  ADD  5% 
OF  ORDER  FOR  POSTAGE  & 
HANDLING.  ORDERS  UNDER 
$10.00  ADD  75c.  FOREIGN 
ORDERS  -  U5.  FUNDS  ONLY! 


Orders  over  $15.  -  Choose  $1.  FREE  MERCHANDISE! 


OCTOBER  1977 


ClfKLE  NO  <9  ON  FREE  IXFOMUTKM  CARD 


MINI-KITS 


FM  WIRELESS 
MIKE  KIT 

FM  1  Utfi 

Tr«n-tnr1  u*t»  XO  V»  W 

1 

LEO 

BUNKY  KIT 


SHOW  AMPLIFIES 


POWER  SUPPLY  KIT 

■c»wp>w»nfn  iwmn  to+v  i  n*)  »*• 
i>4N  ttruw  ul  vMi  ■  n»t  M  ♦» 
imi  a  i  mv  SAfn  ihi  n>iw«i,  qm c 

tUMMIMUt  Hi  umiiwn 

w*  «  i  mv  m  HkWct 

riinw  Kit.  fmit.  , . wn 


SLUM  tfcffllEI  PH^  HI! 


Frequency 

Counter 

$79.9B  KIT 


You  V#  requested  It,  and  now  It  s  herel  The  CT-5G  Fre¬ 
quency  Counter  Kit  has  more  features  than  counters  selling 
for  twice  the  price.  Measuring  frequency  is  now  as  easy  as 
pushing  a  button,  the  CT-50  will  automatically  place  the 
decimal  point  In  all  modes,  giving  you  quick,  reliable  read¬ 
ings.  Want  to  use  the  CT-50  mobile?  No  problem,  it  runs 
equally  as  well  on  12  VDC  as  it  does  on  110  VAC.  Want 
super  accuracy?  The  CT-50  uses  the  popular  TV  color  burst 
freq.  of  3.579545  MHz  for  time  base.  Tap  off  a  color  TV  with 
our  adapter  and  gel  ultra  accuracy  —  ,001  ppml  The  CT-50 
offers  professional  quality  at  Ihe  unheard  of  price  of  $79,95, 
Order  yours  today! 

CT-50,  60MHz  Counter  Kit . . . $79.95 

CT-50WT,  60  MHz  counter,  wired  and  tested . .  $159.95 

CT-600,  600  MHz  prescaler  option  tor  CT-50,  add . .  $29.95 


VIDEO  TERMINAL 
KIT  $149.95 

A  comped  S  n  ftUncft  PC  card  mart  r*qulr*i  0"IY  •"  ASCII  Key¬ 
board  end  j  TV  itf  to  become  *  compMft  Inrtereetrrt  Mfmiflll  fay 
connection  to  yen*  mtooprcwiiw  wyncftrorou*  totorteec  fl* 
mwiy  Iqpture*  are  «tagla  $-voH  hjpjjty ,  ery*l*l  eonlraltod  Bync  and 
baud  rtiM  [up  to  96D0bM>L2p«g*ao4  32chw*c*ra  by 
read  to  end  Irom  memory,  computer  end  keyboard-oper Mod  ourtof 
and  peg*  con  no  I .  parity  «m»  airplay  and  control,  powers  tnl> 
liatlutkm. hit! M-cnereeter  ASCH  deploy. S  loci. type  Baa-thru  cut- 
tot  Keyboard /computer  conbol  bnUpicw,  forward  In* 

leed*.  rev  Un*  load*,  home.  mtum*  eureor.  Alio  etoirt  page, 
clear*  to  sod  at  Uro,  ealeeta  page  1  or  2,  reetii  from  or  id  memory. 
Th*  card  require*  5  votti  at  app*o«,  900  me  and  output*  standard 
7ft  ohm  comport*  video. 


E  5.3 10  425 


UTILIZES  NEW  MOS-LSI  CIRCUITRY 

SPECIFICATIONS 

Sensitivity;  less  than  25MV 
Frequency  range:  5Hz  to  60MHz,  typically  65MHz 
Gate  time:  1  second,  1/10 second,  with  automatic  decimal 
point  positioning  on  both  direct  and  prescale 
Display;  8  digit  red  LED  .4"  height 
Accuracy:  10  ppm,  .001  ppm  with  TV  time  base! 

Input:  BNC,  1  meg  ohm  direct,  50 ohm  with  prescafe  option 
Power:  1 1 0  VAC  5  watts  or  1 2  VDC  @  1  Amp 
Size:  Approx.  6M  x  4"  x  2 ”,  high  quality  aluminum  case 
Color  burst  adapter  for  .001  ppm  accuracy  available  in  6 
weeks.  CB-1  ( Kit . . . . . . .  $14.95 


SIX  DIGIT 
12/24  HR 
CLOCK  KIT 


CAR 
CLOCK 
KIT  $27.95 


Want  a  dock  lh*l  took!  (food  trough  tor  your  Uvtng  room? 
Forget  dm  ownpetHar'l  kludges  and  Iry  on*  of  Dinl  Feeiurw;  yum* 
bo  A"  dgiU,  Polaroid  lam  Anar,  ulruded  tmlnum  cam  ereilebt* 
In  ft  eotort,  guaWy  PC  beards  and  super  Instrucuons-  All  parts  ar* 
included,  no  *nr»  10  buy.  Fully  frjtoemeed.  On*  to  iwo  hour  a*. 
Mmtrty  lima.  Colors:  ilhw,  gold,  black, Mue  and  bronze  [speerfy) 


12j4Utouf  tJ.VoA  AC  or  DC  tvrown 

•  Aenaioy  <1  wnUJwntli)  »-» 

■  5  Iwnbo  r  LEO  mOMt  ?  l"*r*>* 

«  Easy,  no-pofomy  FocAue 

«  Deputy  ktaka  *ttfi  ^Mtlon 

•  Cjm,  mounting  tncM  no IwM  mfuKh 

•  Mw  "itfrurtkim  com 

Compton*  Kn,  DC-?  k  127*5 


THSlflKtt.,..,,  ..  ,  . . 

TKOIft.  Asaembtod  and  Tossed . . 

VCM,  VkJ*o  Id  IV  ModulJrtw  K11 


600  mHz 

Prescaler 


Fully  assembled  and  tested 

Extend  itM  range  of  your  counter  to  'C-ime*  ’upr  n't^nr. 
Worts «W1  iny  coteller.  rHh  aaneniwy  Input  nngti  r  ji«if  ,p 

. . . . .  ,  WM 


Clock  KH,  DC-J .  .  . . Hi* 

Alarm  Clock,  DC-6,  Uhr  only . .  K*<n 

DC4>mlh  iflmto.lDtoiwr..,*.!  ,...*25J0 

Mow#  Vertfon,  OC-7  .  tzSM 

Atstarfcied  and  lasted  ctodti  avallaMt,  add 
$50.00  to  kJt  price. 

MIMIMChF.  ho^wrurtad  ....  ’n  13  iri- 


LINEAR 

REGS 

TRANSISTORS 

&» 

.50 

306K 

99 

NPN  2N3904  type 

10*1 .00 

5 M 

.75 

340K-18 

99 

PMP  2M3906  rypo 

10*1X0 

m 

1.49 

7905 

NPN  Power  T ae  40W 

a*uoo 

S67 

1-49 

7812 

,99 

PMP  Power  Tab  40W 

3*1.00 

324 

1,49 

7815 

.99 

FET  MPF-102  type 

3*2.00 

1458 

.49 

78WG 

1.50 

UJT  2M2045  typo 

3*2,00 

380 

149 

723 

.49 

2NJ0S5  MPN  F*ow«f 

.75 

isfnssij  alaalrmitts 

BOX  4072A  ROCHESTER.  NY  14610  17163271-6487 


CIRCLE  M0  47  ON  FREE  INFORMATION  CARO 


TTl  PLASTIC  HJAL'PLUME  LC. 


SN7400H 

.12 

SM7453N 

.14 

SN74132N 

69 

SN74166H 

7.50 

SN7401N 

14 

SN7454N 

.14 

SN74136N 

59 

SH74S188AN 

L.BS 

SN7402N 

-14 

SN7460N 

44 

SH74141N 

68 

SN74190N 

1.04 

SN7403N 

.14 

SN7470N 

26 

SN7414ZN 

3.70 

SN74I91N 

1  04 

SN7404N 

.17 

SN7472N 

.25 

SN74143N 

399 

SH74192N 

64 

5  N  7406*1 

,17 

SN7473N 

.29 

SN74144N 

398 

SH74193N 

.84 

SN7406N 

,25 

SN7474N 

.26 

SN74145N 

69 

SM74194N 

.89 

SN7407N 

a 

SN7475N 

.46 

SN74147N 

1  59 

SH74195N 

.54 

SN740&N 

,17 

SN 747$H 

JO 

$N 74 140ft 

1.19 

SH74196N 

.67 

SN7409N 

.17 

SN7430W 

.35 

SN741 50ft 

.94 

SN74197N 

.73 

SN74ION 

44 

SN 7491  Aft 

.95 

SN74151N 

.61 

SH74I98N 

1.64 

SN7411N 

.20 

SN74B2N 

55 

SH74152N 

345 

SH74I99N 

1.64 

SN7412N 

.21 

SN7433AN 

,65 

SN74153N 

.61 

Sft  74221 N 

1.14 

SN7413N 

.» 

SN7404AN 

150 

SN74I54N 

.95 

SN74246N 

1  95 

SN74I4N 

.62 

SN7485M 

84 

SN74155N 

70 

SH74247N 

1.70 

SW7416N 

24 

SN74B6N 

30 

SN74156N 

64 

SH74248N 

1.75 

SN7417N 

.29 

SN74S9N 

1.85 

5N74157N 

.59 

SN74249N 

1.75 

SN7420N 

.14 

SN 74904ft 

.43 

SN74159N 

2.50 

SN74251N 

1.05 

SN7421N 

20 

SN7491AN 

.59 

SN74J60W 

85 

SN74259N 

1.35 

SN7422N 

20 

SN7492AH 

.44 

SN74161N 

95 

SH74265N 

.65 

SN7423N 

.25 

SN7493AN 

.44 

SN74162N 

.85 

SN74273H 

1.35 

SW7425N 

25 

SN7494N 

69 

SN74163N 

85 

SN  74276ft 

,75 

SN7426N 

.22 

SN 7495 AH 

.67 

SN74164N 

98 

SN74276N 

1,99 

SN74Z7N 

.25 

SN749SN 

.65 

SN74165N 

.97 

Sft74279ft 

.57 

SH742SN 

23 

SN7497N 

2  50 

SN74166N 

1.09 

$ft74283N 

1-39 

SN743QN 

.14 

SN74100N 

,97 

SN74167K 

2.75 

SN74284H 

450 

SN7432N 

.23 

SH74104H 

.42 

SN 74 170ft 

1  69 

SW  74285ft 

450 

SN7433N 

30 

SN74105N 

.42 

SN74172K 

8.75 

5N74290H 

.85 

SN7437N 

.21 

SM7+107N 

29 

SN74173N 

1.24 

Sft  74293ft 

.S3 

SN743SH 

.21 

SH74109N 

.47 

SN74174N 

94 

Sft  74298ft 

1.64 

SN  7440ft 

.14 

SN74110K 

.52 

SN74175N 

84 

SW74351M 

1.92 

SN 7442ft 

Xi 

Sft  741  lift 

.69 

SH74176N 

.77 

SN74365H 

.65 

SN7443N 

68 

SN74116N 

1.50 

SH74177N 

.76 

SN 74366ft 

.65 

SM7444N 

65 

SN74120W 

1.40 

SN74170N 

1.19 

SH74367N 

65 

SN7445N 

65 

SN74121N 

.34 

5H74179H 

1.49 

Sft  7 4  360ft 

65 

SN744SAN 

-70 

SN 741 22ft 

.38 

SN74180W 

67 

Sft74376N 

-75 

SN 744 7 AN 

.59 

5N74123H 

.48 

SN74181N 

1.94 

Sft  7 4 390ft 

1.40 

$N 7446ft 

.69 

SN7412SH 

-40 

SN74182M 

59 

SH74393N 

140 

SN7450M 

.14 

SH74I26N 

.40 

SN74184N 

1-75 

SN74426H 

45 

5N7451N 

.14 

SN74126H 

.59 

SN74185AN 

1.74 

SN  74490ft 

190 

CD4000BE  .13 
CWOTlflE  16 
CM002BC  .16 
CW006BC  .99 
CWOT7B£  .16 
CD4008BE  .B0 
CM0O9BE  .37 
CW010BE  .37 
CD401IBE  .16 
CDWim  .16 
CD4013BE  .29 
CD4DUBE  74 
C0401&BE  .74 
CD4016BE  .29 
CD4017BE  .79 
CG401BBE  .79 
CD4019BE  .36 
CD4020BE  _B4 
CD4021BE  .69 
CD4D22BE  .69 
CD4923BE  16 
CD40Z4BE  .67 
CD4025BE  .16 
CD40Z6BE  1.39 
CD4027BE  .38 
CD40ZBBE  .74 
CD40Z9BE  .78 
C0403DBE  .37 
C04033BT  1.60 
C04634BE  2  95 
CD4035BE  .96 
CO4O40BE  .99 
CD4041BE  .67 
CS40426E  66 
C040433E  .45 
C040448E  45 
C040466E  2 45 
CD40476E  2  45 
CO4049SE  .34 
C040M8E  .34 
CtMQSl BE  .19 


CMOS 

C04C52BE  US 
CO 4053 BE  .59 
C0405SBE  1.W 
CD4K0BC  .99 
CD4066BE  .59 
CD4963BE  .24 
CD4069BE  ,24 
CD4070BE  .24 
CD407I6E  24 
CD4072BE  29 
CD4073BE  29 
CD40756E  ,29 
CD4076BE  .98 
C04Q78K  .24 
CD40516E  .24 
CD40&28E  ,29 
C040656E  .75 
CM0866E  .75 
CD45028E  US 
CW5076E  ,39 
CD4510BE  1,05 
CWSUBE  1.25 
CD4512BE  .61 
CN514BE  2.50 
CD451SBE  2.50 
CMS  166 E  .64 
CW5I66E  64 
CM519BE  .79 
C04520BE  .79 
CM522BE  ]  98 
CD45266E  1-50 
CM5Z7BE  1 .50 
CD45268E  1.20 
CM5318E  I  25 
CMS398E  1.20 
CM55SBE  75 
CD4556BE  .75 
CD45S1BE  2.25 
C04582BE  .95 
CW565BE  1  60 


74C 14/400  l4fC  .75 

74CB5/4EWS5PC  1.20 

60C97/40097PC  ,65 

80C96/4909SPC  .65 

74C1 60/40 160PC  1.50 

74C161/40161PC  1.50 

74C 162/40 162PC  ISO 

74C163/40163PC  t.50 

74C174/40174PC  1,40 

74C1 75/401 75PC  1.40 

74C192/40192PC  L50 

74C19J/40193PC  1.50 

74C194/40194PC  L40 

74C195/40195PC  1.40 


LC.  SOCKETS 
(U»  Profile  S«l4rr  Till) 

m 

DescriptiM  Ptfc* 
8  Pin  Dll  (C840802)  .15 

14  Pifi  OIL  (C641402)  .18 

16  Pin  Dll  (CS43602)  .19 

18  Pin  Dll  (C$41602)  79 

20  Pin  Dll  (C642W2)  .» 

22  Pin  Oil  (C642202)  .34 

24  Pis  OIL  (C$42402/  .34 

28  Pin  OIL  (C842S02)  .45 

40  Pin  OIL  (C644002)  65 


SG3S01AT  ■ 

SG3S24J  ] 

SG4501T  ] 

PC4I94T6  i 

8C4I95T  J 

RC4I95IK  = 

7SH05KC  t 

7600  $<ri« 

TO- 220  /  LM3401 
78MOO  Series  1 

Tfr5  /  IM340H 
7800  Series  ] 

m3  /  LM34QK 
76100  AWC  Serlo 
m92 

7900  Series  ] 

10-220  /  LM320T 
79MM  Series  ] 

TO-5  f  LM320H 
7900  Serin  I 

TO- 3  i  LM32DK 
78MGT2C  I 


7BGU1  m?2D 
79GU1  TC  22D 
7SGKC  m3 
79CKC  m3 


VOLTAGE  REGULATORS 

9  ±5V  OujI  Tticbirtj  Rijulatcr 
S  Settchmi  Resistor  COfiverter 
}  ±15V  Daal  TncXibj  Reguli1« 
l  Variable  Dual  TncLjoe  Rejulalcx  ±35V  ±9.5V 
i  fiiMl  ±I5V  Dual  Tiacktn|  Retulatcr  T05 

5  rued  *I5V  Dual  Ti«kin|  Regulitcr  TOM 

6  5  Amp  5  Veil  Posstive  Realtor  T03 

1  Positive  Voltue  Refulalots  (Plastic)  1  aatp 
5.  6.  6,  12,  15,  16.  24  Volts 
3  Positive  Voltage  Regulator  1/2  Ainc 
5.  6.  8.  12,  15,  16,  24  Volts 
3  Positive  Voltage  Regulator  1  Amf 
5.  6.  8.  12.  15.  18.  24  Volts 
9  Positive  Voltage  Regulator  100  MA 
2.6,  5,  6  2,  8  2.  12(  15  Volts 
5  Negative  Voltage  Regulator  1  Amp 
5.  6.  8.  12.  15.  18,  24  Volts 
5  Netalme  Vottage  ReguUlor  1/2  Amp 
5,  6.  8,  12.  15,  20,  24  Volts 
i  Negative  Voltage  Regulator  1  Amp 
5.  6.  3,  12.  15.  18.  24  Volts 
)  Dual  In  Line  Adjustable  4  Terminal 
Positive  Voltage  Regulator 
3  Dual  In  Line  Adiustabte  4  Terminal 
Negative  Voltage  Regulator 
i  1  Amp  Adjustable  Positive  Voltage  RegulittM 
b  1  Amo  Adjustable  Negative  Voltage  Regulator 
)  1  Amp  Adjustable  Positive  Voltage  Regulator 
)  J  Amp  Adjustable  Negative  Voltage  Regulator 


Our  new  comprehensive 
1977/1978  Catalogue,  list¬ 
ing  complete  descriptions, 
illustrations  and  special 
monolithic  pricing  on  over 
10,000  items,  is  now  avail¬ 
able  on  request. 


Active  Electronic  Soles  Com. 

P.O.  BOX  1036  FRAMINGHAM,  MASSACHUSETTS  01701  m 


Telephone  Orders  A  enquiries  (617)  679-0077  New  Catalogue  available  on  request 

NOW  IN  CANADA  M  ^  ^  _  MINIMUM  QftDER  $10,00  ♦  ADO  $1.00  TO  COVER  I 

2  Locations  MomieeL  Quebec  RexrfeM,,  Onterto  POSTAGE  &  HANDLING  *  Canadian  customers  add  3« 

lor  doty  ard  handling  All  ltderai  and  provincial  laui  eiln  I 
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'  CIRCLE  NO  3  ON  FflEl  INFORMATION  CARD 


POPULAR  ELECTRONICS 


VOICE  ACTIVATED  SOLID  STATE  SWITCH 

LW*.  >mi  »Nn  *  m  c-  «t.  *t»r.  '<n»< 

iv* -s  iiv  n**-  -v****— * 


PLANNING  TO 


r- AFFIX  OLD  LABEL^ -  1 


"plea**  P^nl 


Let  us  know  6  weoks  in  advance  so  that  you 
won't  miss  a  single  Issue  of  POPULAR 
ELECTRONICS* 

Attach  otd  label  where  indicated  and  print 
new  address  In  space  provided.  Also  Include 
your  mailing  label  whenever  you  write  con¬ 
cerning  your  subscription.  It  helps  us  serve 
you  promptly. 

Write  to:  R  O.  Bo*  2774,  Boulder,  CO  A0322 
giving  tho  following  information: 

□  Change  address  only  □  Extend  my  subscription 

ENTER  NEW  SUBSCRIPTION 

□  l year $12.00  □Payment  enclosed 

Allow  30-40  d tv  t1  extra  BONUS  Issue) 
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Cash  only  on  torelgn  orders,  payable  in  US  currncy. 


ADVANCED 

t'fjJW  PI  1TF  P  MEK  D1  a  MEK  D2  COMPATIBLE  MODULES 

■—  ▼  A  A  %—*  M  A-f’rS  HIMUCDI  -  swo  KIT  OfilV  m>  M  IHWtItt.wlWM  mm 

DOOril  ~  inui 

kkuuul,  i  o  jl  mass**  as 

1r  WMSSUftT*  5t«  JSESSS"**  tmM 

J^JCWAhja  I  PLACE  MHWifcM-  B-MMMA*.  *« w 


DATA  □UCH'  u 

■di  pi* 


All  tawxn  rev  or  UH  OkIpi 

miA)  noooo  *V  hi 

pavuw  0>*N  <"**  HOO  H*M2» 
h  Hwy  u*ti nturpriCmk 

*wa>c«Tt  COO  *roiJ»*d  dnMal 

U>r*mij  fl*wCa>nri  Md  sx  •#« 

Q*d«l  «M  rv  ln*n  Art  |Wh  !V»n* 
Intlwr  krLirt  1mm  dr* 

Ki^imni  Add  71 


specialty  chips 

3*702  (Ml  Nat*  G*t* 

In* 

upDJ  ?1  F  >  1 1  il  i  Cd»rt*Bfl*f 

U40 

wdtri  ma* 

«» 

*«#  M«t»i  lw  J72  fim* 

IH 

*Of  m  Ficppfrr  Cwtitottrt 

51  91 

AVi  JWUtOVIl*  Cl« 

UK^«|1  CMMkM 

CIS 

AVSZH70VMOM 

«» 

wat*41  Pul  Otrt 

1* 

ICM72«fn  Ctl  Drffi  bn*ft 

lb.BB 

ICMTMSlN  Im  CKip 

It  06 

UCU4II  «— t  R«*.  Cm 

W 

CWMCSh  F  io  Of- 

1  w 

M  MMditp 

on 

IbWm&nOiqj 

NIS 

MUS7IMOJW  CUM 

un 

VMM  CMc* 

)W 

IMWI  HM.hln 

335 

»*n  aefeUNatk«FhH^i 

P.O.BOX  17329 
Irvine,  California  92713 
New  Phone  (714)  558*9813 


<4r  no’N 
^  Vw  Fin' 


Our  __ 

S*n»  An»r  ^  ^ 


GENERAL  CONTROL 
.RESETTABLE  COUNTER 

Jv  *  iso  Von.  eo  Hi 

|y  •  wckm  #ce4oas402 

fit'  •  Mkwrum  Mofce  T*ne  050  Second, 
SI  Break  Tana  050  Second 

HP  *  Enclosed  In  T»mp#«pfoor  Ceee 
PC  *  St^«ono  WM  Lb  j  u 


2"  PANEL  METER  50-0-50 
UA  DC  MICROAMMETER 


Wide  View  Panel  Meters 
2-3/8"  x  VI 3/ 16"  Face 
Moirte  In  1  V»"  Hole 


^  4-RANGE  DIGITAL 
gSK  READOUT  INTERVAL 

|jf>  TIMER  KIT 

Mm  mmm  iiisk  in  sk.  hi 

Un.inih  •  V.  mm  Toil*  lUafeua  * 
ftr  UM  «  W  [WCtlfcAfl  *  AflUnM) 

l®^\  F.K*T  pftcwm  *  tai  hw  k  wort  l  cwUmI  |v*riti 

<Ubp  link*}  *  Pmum*  mm  »ttv  a c  ojM 
mir  ho  man  to  n^F  tuerw  *  >*vt4 

ujrm  •  Fut  viwyj  nuucMu  ndmu  -  *o 
1 0OJOO  Uxiif  O Cm*  AmaAHM  Fff  Tnw 

VALUE  *  A**nft*Lri6ari%  -f  ft  ft  ft 

*  W>**+*mn  SPEOAL  lO.OO 


DYNAMIC  DIGITAL  TRANSISTOR  CHECKER 

TMta  I— ew  *•  DTTJt  or  out  v  V*wn  m*  C^mbiw.  i nr*Fdx  Ch*cM-r 
1*4  rOi  tm kJh  *irm*r»  m  wwno  c*v*d4  k  Wrt  k*  o*wnflCBi  »  w 
•Ml  Ck>  tre  Mo  do-  of  C«jrr*n4  tn*n  fcj  MX>  wS  «rto»  currvnl  J*n 

twftdcorvdilivnim*  TM%b>  iMMkiM  M  h«h  pow  IWrtrt 
43*<  FW  Md  NPN  MM  CofTdMM  Mir,  rmmrni  »mJibi  iMt  c*n  w<  mm 
UutVhU  or  Cl  ’^iV  n2‘ 

M  9*® 


Z2«ANGC  BENCH  STYI^  HU  T1  TKSTIJI 

t - - - - V  WTTH  Df  C mu  SCACE 

^p_  Z  jl  *  I^dPinl  Sopmwn  Hrirt  * 

^  *“  "  *  (  Emil*  Wrfr  T-  C’.*rt 

9  Auum  Atcurdr  ll**An y% 

_ _ - - -*  SPECIFICATIONS 

5— iri  iri  JO.fldO  ONn  V  u  PC  Hum  Ohm  v. ill  AC.  DC 
Vok.Oji  J  S  i  IS  W  250  SOD  IJXU  2 MU  AC  Vc*  IS  SO 
IS  ME  IJODDDCCwivm  SOii  Sn*  Mknj  IWmi  HQtn* 
SAfip  omrn  mx  RXIOD  RXICK  ky 

4S ■  M  rw  *  iv-t)  Wm  39 

F-496  26s» 


SEND  FOR  -FREE  CATALOG 

with  hundreds  _pf  el.Qg tgpjojpJtems 


1*.  i 

k.  Lx  Wn  h » .  Vm 

EDI 

DtpLPtl.  ilttlTFnias  ClricM*  »L  fiOGlQ  -  TH  3V2  ?93  i8M 

emeu  NO  $  ON  ms  IHfOMIAIlON  CARD 


****''  ajOdtL  htdWMENT 


CIRCLE  NO 

OCTOBER  1977 


i  T  OH  FREE  INFORMATION  CARD 


117 


^Donar 

S§in 

RA-422 


3-Channel 

VHF  RECEIUER 

150-174  MHZ 


REG. 

2049 


i  2299 

•Less  Crystals 


[jEQSmOKE  ft  FIRE  DETECTOR 

_  XM-646 

emi*. 

•Protect  Your  Family 


TRflltSISTOB  I 


XM-670 

aril 


3S?i 


! 

•Experi-  1 
menter’s  Delight  | 


fll-GAD 
BATTERY 
“AA  SIZE" 

$  1  BA-341 
|  EA.  REG. 

•1.2  Volts  ^ 
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SOLID  STATE  (Continued  from  page  87} 
signed  for  operation  at  66  to  88  MHz  and  148  to  174  MHz,  re¬ 
spectively.  Each  module  will  deliver  better  than  18  watts  when 
driven  with  less  than  1 50  mW  at  a  supply  voltage  of  1 2.5  volts. 

Motorola  Semiconductor  Products,  Inc.  (P.O.  Box  20294, 
Phonenix,  AZ  85036)  has  inlroduced  its  own  line  of  wideband 
r-f  amplifier  modules.  Designed  for  radio  and  cable  communi¬ 
cation  systems  as  well  as  r-f  instrumentation,  the  Motorola 
units  have  a  source  and  load  impedance  range  of  50  to  100 
ohms  and  offer  a  typical  power  gain  of  36  dB,  Types  MHW590 
and  MHW592  are  designed  for  operation  on  24-volt  dc  power 
sources  and  cover  the  ranges  of  1 0  to  400  MHz  and  1 .0  to  250 
MHz,  respectively.  Types  MHW591  and  MHW593  require 
13.6-volt  dc  supplies  and  cover  the  ranges  of  1.0  to  250  MHz 
and  10  to  400  MHz,  respectively.  All  four  modules  are  de¬ 
signed  for  operation  with  a  bar-type  heatsink  for  optimum 
thermal  charteristics, 

Motorola  has  entered  the  solar  energy  field  with  a  line  of 
semiconductor  photovoltaic  panels.  Initial  products  are  48-cell 
and  36-cell  arrays.  Consisting  of  interconnected  3-inch  silicon 
wafers,  they  are  available  in  a  variety  of  series-parallel  ar¬ 
rangements  to  provide  various  voltage/current  output  combi¬ 
nations.  The  panels  are  suitable  for  powering  remote,  unat¬ 
tended  equipment,  such  as  microwave  relays,  navigational 
aids,  cathode  protection  systems,  forestry  equipment,  and 
other  systems.  Energy  storage,  if  required,  is  provided  by  bat¬ 
teries.  Featuring  a  unique  textured  surface  consisting  of  a 
dense  population  of  microscopic  pyramids  to  provide  max¬ 
imum  light  absorption,  each  solar  celt  is  capable  of  producing 
in  excess  of  one  half-watt  of  peak  power  at  25°C,  O 
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MIND- ABSORBING 
PROJECTS  FOR 
EXPERIMENTERS 
AND  HOBBYISTS 


W8ELECTRONIC 

EXPERIMENTERS 
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ELECTRONIC 

EXPERIMENTERS  HANDBOOK 

Published  each  year  by  the  editors  of  Popular 
Electronics,  here's  Ihe  one  publication  that  helps 
you  get  it  together  .  with  a  score  of  build  it 
yourself  projects. 

The  all-new  1978  edition  goes 
on  sale  nationally  October ,  1977 

It  writ  again  be  packed  with  lealures  and  articles 
and  complete  lab-tested  instructions  that  are  sure 
to  guarantee  successful  days  and  months  of  mind 
absorbing  projects  for  fun  and  practicality 


RESERVE 
YOUR  COPY  NOW 
AT  THE 

PRE-PUBLICATION 
PRICE  OF 
ONLY  $1.50 


Thii  ettef  |»  be  inf;  made  (G  Jtldcre  FftjMir 
Electronics.  only  Regular  ante  I i  SI  .95:  mail  or  dec 
$2,  SO.  Save  money  and  enjoy  thfc  convtnknce  ol 
forint  the  1978  ELECTRONIC  EXPERIMENTER'S 
HANDBOOK  mailed  to  you  bom  tifirqN  Hie  sresi 
copies  *hen  published.  Complete  the  Relegation 
Form  and  return  it  promptly  with  yovr  remittance, 

A  PRE-PUBUCATtON  A 
W  RESERVATION  FORM  W 

Electronics  Experimenter's  Handbook 

Consume;  Service  Division 

59$  Broadway,  N,Y.,  NY  109*2  PE- 107 

Enclosed  teJLSO'fotiUid*  UTS,A.  S2)  for  my  copy 
of  the  1978  ELECTRONIC  EXPERIMENTER'S  HAND 
BOOK  In  be  matted  to  me  in  October,  1977  *luri» 
published. 
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•Reiureflii  Of  CA>  CO,  FLf  IL,  ML  MO.  NY  STATE, 
DC  md  TX  add  apjrfitibte  Mtes  tax. 


ABOUT  YOUR  SUBSCRIPTION 


You'  subscript  inn  to  Popular  Electronics  is  maintained  on  one  of  ihe  world  5  mosl  modem,  effi¬ 
cient  computer  systems  and  i!  you  te  like  99*  .  o\  oua  subscribers,  you'll  never  have  any  reason  lo 

Ob  m  plain  about  your  sUBsonphtin  service 

We  have  found  That  when  complaints  do  arise  the  majority  of  them  occur  because  people  have  writ¬ 
ten  iheir  names  o*  addresses  dilldrenlly  ai  drliemnl  limes  For  example,  if  your  subscription  were  listed 
under  William  Jones  Cedar  L  ane  Middletown,  Arizona  and  you  were  ro  renew  it  as  BMi  Jones,  Ce 
da'  Lane  Middletown  An?ona  our  computer  would  ihmH  lhat  two  separate  subscriptions  were  in¬ 
volved  and  ii  would  start  sending:  you  two  copies  of  Popular  El  ictronic.s  each  month  Other  exam 
pies  ol  comhinaiions  of  names  tha-1  would  confuse  Ihe  computer  would  include  John  Henry  Smith  and 
Henry  Smith  and  Mrs  Joseph  Jones  and  Mary  Jones  Minor  di  lie  rentes  in  addresses  can  also  lead  lo 
difficulties  For  sample  tn  ihe  computer  too  Second  St  is  not  ihe  same  as  too  2nd  Si 
So  please  when  you  write  us  about  youi  subscnplian ,  bo  sure  lo  enclose  the  mailing  label  from  ihe 
cover  ol  the  magazine  >-or  else  copy  your  name  and  address  exactly  as  they  appear  on  the  mailing 
label  This  will  g<ea%  reduce  any  chance  ol  &nu*  and  we  will  be  able  lo  service  yOuf  request  much 
more  quickly 


The  J.M.J.  DIGITAL  DISPLAY  BEZEL 

FOR  APPEARANCE  MID  PERFORMANCE! 

Now  you  can  add  a  truly  professional  appearance  to  your  digital  projects 
and  improve  their  performance  as  wetl . . .  With  the  JM J  BEZEL.  It  will  vastly 
improve  the  readability  o(  the  display  and  put  a  finishing  touch  on  any  front 
panel  And  that's  important,  for  obviously,  the  display  is  the  most  looked-at 
feature  on  any  piece  of  digital  equipment. 
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*  Durable  —  heat  reaisiani 

*  Integral  6  32  mounting  sluds 

*  No  oxfjosed  hardware 
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OPERATION  ASSIST  (continued  from  page  103) 


HalHcrafttrs  Model  SX-2Q  "Super  Skyrkter  recoiver.  All 
available  inftxmalon  Matthew  Isaacs.  150  Santa  Marganta. 
San  Clemente.  CA  92672 

Phllco  Model  39-35  radio.  Need  schematic,  parts  Nsl  and  op* 
eraimg  instructions  J  M  Dubel,  1129  Marion  SL.  Puckvilto. 
PA  18452 

Lincoln  Model  L  2000A,  Class  D  CB  iranscetvor  Schematic 
and  any  available  mlonnation,  B  O  Kirkwood.  Sr , 137  Snow 
HiH  Dr .  Charleston.  WV  25311, 

HealhhJI  Model  MW-33  CB  Uanscerver.  Schematics  or  man¬ 
ual  Fred  J  Winkler.  315  Nashua  Dr ,  Port  Richey,  FL  33568 

Knlghl  Model  T-60  transmitter  Schematic  and  operators 
manual  Richard  L  Schaut,  1218  Marshall  Av*.,  Green  Bay. 
Wl  54301 

Fluke  Model  102  VAW  meter  and  Tektronix  Model  536  os- 
dioscope.  Need  service  manuals,  Bernard  Budny.  434  G 
Wtftur  Ave. ,  Milwaukee,  Wl  53207 .  _ 


Scoll  PWtharmonic '  receiver  Schematic,  operating  Inslruc- 
liorts  and  any  available  restoration  information,  Douglas 
Lake,  Box  5101  Slahon  F,  Baseline  Fid.,  Ottawa,  Ontario. 
Canada  K2C  3H4 

Kalllcr altera  Model  S-107.  Manual  and/or  service  informs- 
non  Hart  Model  75  shortwave  receiver  Schematic  and  man¬ 
ual  and/or  service  information,  Daniel  W,  Kelly,  Box  P„  M*d- 
dtelon,  MA01949 

Lalayatle  Model  HE-10  or  KT-200  receiver  Need  at^nmerrt 
procedure  information  P.  Kaeding,  3917  Kipling  Ave.  So,,  St. 
Louts  Park,  MN  55416 

Wurlltier  Model  2910  phonograph  (uke  box.  Need  technical 
manual  J.  Chadek,  2509  River  hWls  Rd..  Two  Rivers.  Wl 
54241 

Hammariund  Model  HO-1 10  Schematics  and  any  available 
mlormalton  Sieve  Ruler.  3513  57lh.  Lubbock.  TX  79413. 

Commercial  Trade*  Institute  Modal  SC30  oscilloscope 


Bui  ft  from  a  kil  as  part  of  electronics  course  Schematics  or 
other  available  tnlormation,  RonaW  M  Kardos,  2703  Park¬ 
land  Dr.,  Brighton,  Ml  401 16 

Precise  Model  3006  oscilloscope.  Schemallc  and  manual. 
Frank  Doermg.  6878  S  B  Division,  Portland.  OR  77205. 

LLcyd  Model  9M39W-94A  solid-stale  FM  rmitipiex  stereo, 
Need  schematic,  Dan  ViscogHosl,  32  Cresthfll  Rd  ,  Brighton, 
M  A  02135 

N*li On*!  Model  NC  303  receiver  Need  instructions  and/or 
schematic  Dumont  Model  208-B  oScrllOSCOpe  Schematic  or 
any  available  inlormaiton.  Brian  Matheny,  7933  Russell  Rd.. 
Alexandria.  VA  22309 

Dumont  Type  274  osclloscope.  Need  schematic,  service 
manual  and/or  operating  manual.  Stacey  Marsella,  27  Hud¬ 
son  Hill  Rd  .  Cranston.  Rl  02905 

U.S.  Navy  Type  CV-S7  teletype  demodulator  Operators 
manual  or  schemallc,  Mark  A.  Vargas,  260  Ft.  Wash  Av«., 
New  York.  NY  10032. 

Grand  Model  FP  1211-G  5- band  radio.  Need  dial  stringing 


P.0.  Box  4430C  Santa  Clara,  CA  95054 
(408)  986-1640 


Digital  TCiemometer  S65.DD 

Bn  EWr  genfrji  byipOS*  Of  mrtiHl 
Sf-JJOT  prflbBMVP'±.2* 

Keura^  Comp  SHjf  aAyynpHj  bi*t 


Not  a  Cheap  Clock  KM  $17.45 

Includes  everything  except  case.  2-  PC 
boards  6- .50"  LED  Displays.  5314  clock 
chip,  iranslprmer,  an  components  and 
full  Instructions  Same  dock  Ml  with  .OT 
displays.  $22.75 


Digital  Temperature  Meter  Kit 

Indoor  and  outdoor  Automatically 
swttches  back  and  forth  Beautiful.  50" 
LED  readouts.  Nothing  tike  it  available 
Needs  no  additional  parts  lor  complete, 
full  operation.  Will  measure  - 100“  lo 
+  200TF.  air  of  liquid  Very  accurate 
Complete  instructions 


Clock  Calendar  Kil  $29.95 

CT7Q15  direct  drive  chip  displays  date 
and  time  on  6*  LEDS  with  AM-PM  indi¬ 
cator.  AUmVdoze  feature  inctodes  buz¬ 
zer.  Complete  with  afl  parts,  power  supply 
and  instructions,  less  case. 


1977  (C  Update  Master 

Manual  Complete  Integrated  dneuit 
data  selector  from  all  manufacturers. 
1,234  page  master  reference  guide  lo 
the  latest  IC's  including  microprocessors 
and  consumer  circuits,  17,000  cross 
references  for  easier  sourcing  ol  hard  to 
get  parts.  Special  pricing:  $24.95,  with 
free  update  service  thru  1977.  Domestic 
postage  $2.00.  Foreign  S6.00. 


Stopwatch  KM  $26.95 

Full  six  digit  battery  operated.  2-5  volts. 
3  2760  MHz  crystal  accuracy.  Times  lo 
59  mlnules,  59  seconds,  99  1/100  sec 
Times  standard,  split  and  Taylor.  7205 
chip,  nil  components  minus  case  Full 
instructions.  White  or  black  plexiglass 
case.  $5.00 


New  Cosmac  Super  "ELF" 

RCA  CMOS  expandable  microcomputer 
wrth  HEX  keypad  knpul  and  video  output 
lor  graphics.  Just  turn  power  on  and  siarl 
loading  your  program  using  the  resident 
monitor  on  ROM.  Pushbutton  selection 
of  all  four  CPU  modes.  LED  indicators  of 
current  CPU  mode  and  lour  CPU  stiles. 
Single  step  operation  for  program  debug. 
Built  In  power  supply,  256  Byles  of  RAM , 
audio  amplifier  and  speaker.  Very  detaied 
assembly  manual  with  PC  board  and  all 
parts,  Complete  Kit  $106.95 

Custom  Hardwood  Cabinet  wiih  drifted 
front  panel  15.00 

Fully  wired  and  lesled  In  cabinet  139.95 
Also  announcing  the  formation  of  an  1602 
software  exchange  dub;  write  for  details. 


Cosmac  "ELF"  Kit  $89.50 

Original  “ELF1  plus  PC  board  with  moni¬ 
tor  on  PROM  Complete  krt  ot  parts  in¬ 
cluding  audio  amplifier  and  speaker, 
power  supply  and  very  detailed  assembly 
manual.  Board  only  wllh  parts  list  and 
schematic,  $  14.95 

Custom  hardwood  cabinet  with  drilled 
Iront  panel.  15.00 

Fully  wired  and  lesled  In  cabinet  119.50 


Home  Alarm  Kit  $18.75 

Designed  for  use  with  electronic  siren 
module.  AC  power,  battery  backup,  entry/ 
exit  delay.  Instant  alarm  for  nighl  use. 
NO/NC  circuits.  Tesl  and  arm  Indicators 
2  amp  switching  capability.  All  parts  with 
complete  Instructions  minus  power  sup¬ 
ply  Electronic  siren  module  kit.  $2.75 


GO  Hz  Crystal  Time  Base 
Kit  $4.75  Converts  digital  clacks 
trom  AC  line  frequency  to  crystal  time 
base.  Outstanding  accuracy  Kit  includes 
PC  board.  MM5369.  crystal,  resistors, 
capacitors  and  trimmer 


2.5  MHz  Frequency  Counter  Kit 

As  low  as  10  Hz  6-  5(7  digits  Mpandabie 
w/PC  board,  parts  8  full  instruc,  $40.00 
Fully  wired  and  tested  $60.00 

Power  supply  PC  board)  $1.50 


30  MHz  Frequency  Counter  Kit 

Same  basic  CMOS  counter  as  above  plus 
level  controls  and  dual  FFT  Inputs.  Pro- 
scalable  to  200  MHz  wiih  PC  board  and 
full  instructions  $55.00 

Fully  wired  and  tested  $75.00 

Power  supply  krt  (incJ.  PC  board)  H.50 


Auto  Clock  Kit  $15.95 

DC  clock  with  i-.SO'  displays  Uses 
Nahonsl  MA-1012  module  wiih  alarm 
option.  Includes  light  dimmer,  crystal 
limebase  PC  boards.  Fully  regulated, 
complete  umroctkww.  Add  $3.95  for  a 
beautiful  dark  gray  case  ready  to  install 
This  is  the  best  value  available  anywhere! 


TEAMS:  S5.0Q  mm.  order  U  S  Funds,  Calif  residenls  add  6%  lax.  cncir  cnnii  Alt, 

BankAmericaid  and  Master  Charge  accepted.  nneer  r.r.  nr  T  f T  ? 

ShiDDino  charnes  will  bp  arfrtori  QUEST  CATALOG.  Include  13c  Stamp. 


#V»o 


ALOHSTfi  COUPLER  UY  NOVATION 


Pm  oripralr  wily 
coupler  wai  nwvu  lie  lured  ^ 
for  w  in  Tl  725  diU 

Himiiol  It  h  nnpiliblc  with  Hell  103  and  11$  data 
*eti  or  the  quivikni.  The  coupler  opcraln  ksyitcftronuuily 
la  »  maximum  kkyU  of  $00  baud  m  ihc  foil  or  hfttf 
duplex  mod*  All  *i(n*l  oulpui  we  compatible  with  TTL. 
Truiunil  frrq  n  I270hr  for  mark  and  1070tu.  for  ipm. 
Rffriw  trr-q  n  2225hr  for  mark  and  2025hj.  foe  quer 
Imt  requires  t|2  sold  amJ  *S  volls  for  opmlbi. 
(ompkfr  wiih  wrlwnutwr  ind  id  pertinent  inform*  I  km, 
fully  reconditioned,  calibrated  and  puraAlnd. 


PC  BOARD  MATERIAL 
If! 6"  eta*  apoKy  copper  dad 
1  or,  2-uded  or  2  or.  1 


ladBd. 

net 

10 

TOO 

ri6,r 

280 

19.9$ 

5"a7" 

4  00 

2995 

4'»r 

400 

29.9$ 

4'  'n  12” 

500 

3995 

Contact 

ACE  For 

Quant  0> 

Cu«otn 

Sim 

ETCH  MATERIAL 
Ace  makes,  n  easy  with  *uti 
powder.  Etch 'em  to  your  own 
VNifrCttWI. 

EP  1,...  makei.,  ,tqi  ,  ,..$1.50 

EP  2 . makw....1gal . ..$3.50 

(with  wntructiofsil 


r  PRECISION  RKSISTOR  ASST,  JOO  POR  ONLY  S-l  v< 
ASM  cnnltkiM  ■  biUncrd  iJitmturk 


ZLNER  l>in|)|  1N75J  ShV  40OmW 

IOOO  FOR  14*145 


ion  KIR  SS  95 


KYiNAR  WIRE  WRAP 

WiREl 

Solid  fUvw  pitied 

30 

AWG 

blue,  rid,  yellow. 

bUrt ,  j 

train,  »r  whlta. 

ion*  tpooi . .  „ 

. 

,»  50 

1000’  iftiil . . 

,n,«5 

7SAWO  rid  or  bliO 

SOO’ipool . . 

.(7  95 

10Q<]  kpuot . 

....  SI 2.50  1 

BISMUTH  ALLOY 
Mrllr  la  bailing  wiitr.  lot. 
Wf»l  S J  95  lib.  ln|ot  if#l 
FUN  TO  PLAY  WtTHf 


COMPU1I  R  GRADE  LAPS 
t:»  tOMPLlLVTtC 
jrOflMFUftOVOC  10,'JIJSO 
itn  co¥PirLvrtr 
jaaow  FU-iovnc  i  a /st  un 


120 


ClRCtE  NO  43  ON  FREE  INFORMATION  CARO 


CIRCLE  NO  Z  ON  FREE  INFORMATION  CARD 


msinjctforts  or  diagram,  Bernard  Grupe.  3012  Highland  Or . 
Cory.  160013 

«  ET/D  Tefcfox,  Diagrams  warned,  prior  to  *1294  (May  1 970) 
Donald  R  l-fccte,  11361  Bootes  St..  San  Diego.  C A  921 26. 

KniflHMCil  Model  03  Y Z  945  fab  oadltoscope.  Operation 
manual  and/or  schematic  PJ.  Stnmpte,  Rt  1.  Bo*  1091, 
Bay  City.  TX  77414, 

Precision  Model  E200-C  signal  generator.  Schematic  need¬ 
ed  Harold  McCann,  803  South  Oak.  3D,  Ottawa.  KS  66067 

Hsmmarlund  Model  BC779  general  coverage  receiver 
Schematic  and  owner  s  manual  and/or  alignment  tnlorma- 
non  Daniel  Ginsberg,  Box  1 63,  Albion,  CA95410 

Phttco  Model  37 '630.  Need  schematic  diagram  Danny  To- 
var.  4700  Rockmoore  Ln,  Fort  Worth,  TX  761 16. 

Saara  Model  562-41920101  portable  color  television.  Need 
service  manual  George  Comber.  122  Maine  Ave  .  Cherry 
Hi*.  NJ  08002. 

Motorola  Model  DS9660-B  Conetrod  receiver.  Operating 
manual,  schematics  and  crystal.  D.  Smith,  1369  Tree  Garden 
Place,  Concord,  CA  94518 

Zenith  Model  7G605  5-band  shortwave  radio  Need  any  in¬ 
formation  Bruce  Kahn,  2034  Ramlow  Place,  St.  Paul,  MN 
55116 

Moiorota  Model  HI3-1 1AH  SP2  Hancfo^Tattie.'  Schematic 
and  operations  manual  Also  piug-tn  modules  for  unit,  David 
Moody,  4305  S.  8th  St„  Terre  Haute,  IN  47802. 

U  S.  Navy  Surplua  signal  generator,  military  designalion 
TS-413C/U  Covers  10  kHz  to  40  MH*.  Schematic,  tech 
manual,  or  any  other  avertable  information.  Jack  Rutherford, 
Box  3124,  Burlington,  NC  27215. 

Phlfco  Models  16;  37-62;  PT-38;  46-132;  40;  120  radios 
Schematics  or  any  available  information,  Martin  Nevers,  850 
Main  St,  Oxford,  a.  32684 

Lego  Model  C86  (serial  no.  CS 60001 1 10)  desk  calculator 
Schematic,  parts  list  and  manual.  Charles  Dawson,  10503 
Kibbee  Ave  .  Whiliief,  CA  90603 


WOW! 

THIS  MONTH'S  LINEAR 

SPECIALS  M 


>340  K- 5  ph 

5v«lt  lAfflp  j 

'-}T0  2  REG.  Vtf 


723  OO 

Sb.%  ■2y 

747  OO 

dual  T*I  -J7 
14  pin  dip 

748  on 

T*1  Vil 

ini.  4  L.  mmrn 


5  V  ^ 
6AMP 

REGULATOR 

CARO 


CONNECTORS 


99  *, 


22  FIN.  O.iSS*'  cantara,  Ur  1/|*" 

board,  COLD  contacts,  sold**  Inna. 

c-iw 

22  DUAL  (441  FIN.  0.1  se’  ctn- 
Ur*.  11$'  board,  COLO  contKU, 
WIRCWRAF  tarmlnala.  c-nn 


STOCK  UP  NOW  ON  ’POP'  SEMI'S  1 


1N4148  20/*1 

1N4448  .lawiiMui  . 25/si 

2N706  mw  mm.  ....  10/*1 

2N930  Mhi  m  .* . .10/ST 

2N1132  nrww  vimti _ .8/*|  , 

2N2219  mpm  fu  0/*1 

2N2222  ...  .10/M 

2 N 290 5  » n . 10/SI 

,  2N2907  fn  _ 10 /*1 


ff  I*  «M%  ptimm 
/  i aarlM,  »Hlii  IH 

alirif  i 

coar*«  OUR 

P»ei  *  Onauif. 


IM.M  <M«I  *4t 

H1"l* 

wM  I  UH.I 


Build  a  SV,  6A  Supph 

1N3209 

ISA  100V  29C 
RECTIFIER  «■, 

30.000  Wild  10  V 
FILTER  CAFACITOR 


;,r*F 


molex  pins 

:tfi£?*Tss 


14  Pin  104, 
.16  Pin  124' 


DATA 
;  BOOKS 

RCA  CMOS  ' 

flUU  ,«*t  — — **j — ■*  i 

W#  tar  an  Mm 

4t*iaaa 

TOUR  CHOICE  99' i 
MOTOROLA  MriRlMCC 

Wiww  *whh  «mi  fa*  M*.I 
W,  IN  HM  M»  .  MMM.  mm, 
IfMiMHI  WIIIMI  iU  ,  *.• 
»M4f  *t+4l*4  (C  MMa  < 

r  MORE  GOODIES 

1N4001 . 1D/.84 

1N4002 . 10/66 

1N4003.  .  .  10/.68  , 

IN 4004.  T0/.70  I 

70(Hc4iireiM*<M  ie  .6  50 
8038  r  MUM  AM  1C  .  4.05 
40901  u  »«i  Tim  «*a  .  .49 

MAKNWew  Ci-*a . S24 

Dt  707  fti'u  Ca>**ir  ...  .95 
DL747  ov'ti  Ditfin . .  .  1,95 
RED  LEDS  J-aaaaiti  .  10/SI 
GREEN  LEDSw^aaiM  8/ Si 
6.3v  tA  XFORMCR  1.50 
1,000  MM  11.  mu  t,iic  .50 

2,000 HM  »*  •>hmiiii  .60 

B,0QQmf4  1 , 29 

m  Z  aWtMUKM.  il  Nl 
/Itlrf  CD04  CMHKTQ«> 
lijr  #0U-!lT«  KIT 


4-1102  A|5Y°  _ 

%  4^^; 


ROCKER 

SWITCHES 

10/SI 


PC  SLIDE 
SWITCHES 
20/s1 
1PDT  «>•«  wd 
I**  UfOi.  .ft 


VOLUME 

CONTROLS 

6/*1 


IAMONDBACK 

ELECTRQNICB  COMPANY 
PO  BOX  19*3 

SPRING  VALLEY,  IL  61382 

auto  11AH*  IW 

H  Fraa  CiUtof 

5  TERMSi 

—j  ALL  MUCMLNDIU  l«  »  WULKTIfl 

™  HiHrnnu  o*g*M  #* 

ktiim  iMCUrtt  wwcuit  foitui 
ILL  aiBUWMTl  WD  1*  |Utl  Tfcl 

PK0NEQR0ERS:  815/864-5151 


DRCL£  NO  14  ON  FREE  IffOftUATHM  CAflD 


UNIVERSAL  4K  x  8  MEMORY 
BOARD  KIT 
574.50 

32-7102-1  UUy  bul  farad,  10  xtkrn  Ikfttrt.  cm 
board  (trending  for  any  4  of  64  p*ip4.  H*mlird 
Wn«n  bun 


EXPANDABLE  FB  CPU  BOARD  KIT 
599,00 

featuring  Fmbug  FSU.l  K-ot  itoue  rorti,  HS  232 
mberfacr,  documantllloft,  64  BYTT  ttrttlier 


4K  BASIC  FOR  FAIRBUG  F8 

HUH  him  £25  0O 


C/MOS  (DIODE  CLAMPED) 

?4CtO  22  4012-  72  4023  72  4042-  .70 

74Ct93_vio  4013  40  4024-  75  4046-726 

40Q1-  22  4015  55  4<7?6  23  4049  40 

4G07-  27  4016-  .40  40??  40  4050  40 

4006-1,20  4017-1.05  402B-  63  4065  1  50 

4CW7  ,77  4018-100  4070-1  10  4060- 

4000  43  4019  75  4030  77  40/1 

4010  42  4020  1  05  4033  1  50  40/6  1  05 

1-  27  4023  95  4035  1.10 


WSU  3t>Hand  wire  wrxp  tool  usrd  lo 
wrap,  unwrap  &  Simji  #30  wire  $5.50 


#3-4.  t  IQHT 

I  coNGocTon 

-r.PE;CT«A 
.  FI,  AT  CA01F 

*0.11  ri0 

IPO  .-TlJ  50 


JiUij  flk  FPRCjI.1 

£20.95 

1/622  STaT  iC  SH'f  T  «E6 

S  T  06 

;»3lJ  CHAnACTtH  CEN 

S  905 

J51Bf‘E>  J2PIT  5« 

*  2,M 

7»«?  i  1024  gt  PI  AS* 

$  1.29 

2  i0?XS  .  .  . .  , 

S  4  25 

V-K4CXJQP  •  ■  ...... 

.  *  1 .95 

678'i4K  L>v'i6f.i»c  rlftf-' 

S  4  75 

IIOIA  255  BIT  HAM.  ..... 

.  .  *  66 

M  *4520  3  UV  PFT'JM 

£  6  95 

l  707a  uv  pno\t 

5  4  .95 

6304  4  K  PROM 

$1‘j  9b 

AV  6  1613  Lf AH  T 

5  695 

PRINTED  CIRCUIT  BOARD 


#30  IV I  H  t 
kVFiAPWlHt 
SlfJij'Lt 
STRABO 
IOD  .0$.  1  <Q 


VERtPAX  PC  BOAhD 
T tvv  tnkard  if  a  wvjst  tid*d  pu-tx-i  rjti  '■» 
tword,  4’j“*6'i"  DRIU.E0  arvt  ETCHE0 
tvitl  held  up  lo  71  vmjf*  14  iC't 
Of  B,  16,  Or  LSI  OtP  1C'%  butvri  la- 

pO»i»«i  fupply  conrurciy _  00 

MV  5091  YELLOW-C.RE.es 

BlPCU  AR  LEO  S  90 

FP  lOOPHOrO  TRASS  s  V) 

RED.  YELLOW,  GREEM  of  AMBER 

LARGE  LEDH  .  .  fl/Il  00 

I  L-5  tMCT -21 . S  75 

WOLEX  PINS  ,  100/si  00 

looo/saoo 

10  WATT  ZENERS  3  9. 4.7.  5  6.  8  2, 

12,16,18.32.100,160  ew  200V  .  «a.  S  60 
1  WATT  ZENERS 4  7,  6.6,10,  t2,  IS 

18  or  ttV . pi.  5  75 

MC6860  MOOEM  CHIP  .  S3  96 


Silicon  Rower  Rectifier* 


SILICON  SOLAR  CELLS 

2V4'*cfuime(rr 


RS232  00  7 $p  mat*  t?  95 

CONNECTORS  °a  75S  tamala  *3.50 


TRANSISTOR  SPECIALS 

3N3585  NPN  Sr  Tf)  6fi  S 

J5 

2N3772  NP^  Si  5fo  3 

S 

1  60 

7N154GPNPGETQ.3  .... 

S 

.75 

37*4968  PNP  S.  TO  3 

s 

1  00 

?N60i.a  NPN  5-  TO-3  Do.imgtan 

6 

1  10 

7N50B6  PM*  5.  Kl  'U 

4fS 

1  00 

7N4B0R  Pf.‘P  10  66 

S 

60 

?TJ494  *'M'  GE  TO  •) 

5ft 

1  OO 

7N3919  S-  TO  3  nr 

S 

1  so 

3  \l>\  S  TO  92 

its 

1  00 

2?,.^  Nt.'  *.PN  Si  tO  60 

5 

.70 

7N3?2?  »7PN  TO  fi 

5/S 

1.00 

7M3066  M'J  5'  TO  3 

S 

TO 

?7,39>|J  *.rfj  Si  TU-97 

5/8  1,00 

2N3906  r‘»»>  Si  to  93 

5  >S 

1  00 

3N6?9r.  S.  TO  770 

£ 

50 

JNGirr'i  PNP  S<  10  779 

5 

.55 

.’r,  jfULI  PN.P  1C  S 

S^S 

>  00 

3Mi5l  7  NPNTOSZSr 

3't 

l  00 

Full  wave  Bridget 


TANTULUM  CAPACITORS 


JJUE 

,16V 

6 

SI 

00 

1  OOF 

30V 

*  .26 

4Jur 

35  V 

b 

SI 

00 

23UF 

25V 

1  40 

68U  F 

35V 

5 

Si 

00 

15UF 

36V 

3/81.00 

lUt  iw 

6 

SI 

00 

30UF 

6V 

941. M 

?2ur 

20\ 

fS 

SI 

90 

13UF 

15V 

£  40 

3  3L^ 

3b  V 

A 

51 

00 

47UF 

20V 

f  -39 

4  7(JF 

1 5V 

5 

<S1 

,00 

65  UF 

iav 

S  30 

GSur 

35V 

4 

S  l 

00 

■IV  at  500  nu. 

S4  00/ 

.ZVnl  ?D0  mils  S3.00 

REGULATORS 

X&K 

S  95 

340K  5,1  2.1  & 

723  ... 

S  .50 

0-  24 V  .4  95 

LM  376 

£  60 

3<0T  i  G,  fi,  12 

320K-5  qr  15V 

*1-40 

15.18  tr  74 V$  1.10 

3207t.12.lfi 

70  MG  $  1 .35 

d»  24  V 
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SOLID  STATE  SALES 

P.O.  BOX  74A 

SOMERVILLE,  MASS,  02143  TEL  (617)  547-4005 


WE  SHIP  OVER  95% 
OF  OUR  ORDERS  THE 
DAY  WE  RECEIVE  THEM 


OCTOBER  1977 
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ADVERTISERS  INDEX 


Sulvtlni  lY-na  our  Inventory  of  jurt.^: 
75454  Interface  driver. $  0,51 
7S46I  interface  driver ................ J  0.31 

7BU2  +  12V  regulator,  TO-9 2  package... $  0.30 
7BL1S  ♦ISV  regulator.  TO-92  package... $  0.5D 
2I02L-1  Fast*  lew  power  IK  static  RAM. $  1.95 
80B0A  8  bit  Microprocessor. ...... *.... $12, 95 

2708  full  speed  ER0M,. . . . J25.00 

VECTOR  S8MJV  prototype  board....* . $19.95 

8 PST  Dip  switch,  toggle  action...*...*!  2.25 
We  also  stock  a  full  line  of  CMOS,  lew  power 
Schott  ley,  and  linear  ICs  at  very  c  iwpot  it  ive 
prices.  See  our  Flyer  for  full  listings . 


READER 

SERVICE  NO.  ADVERTISER 

1  A  P  Products  Incorporated . . . 

2  Ac*  Electronic*,,... .  ™, 

AoousifC  Fiber  Sound  System®,  Inc ... 

3  Active  Electronic  Sales  Corp . „ . 

6  Advanced  Computer  Products. . 

7  AncronaCorp  ►, . . . . . 

8  Avantl  Research  ft  Development.  Inc, 


8K  ECONORAM  II' "$16384 
3/ $450  (24K  OF  MEMORY!) 


S-100  compatible ;  configured  os  two  separate, 
protected  4X  blocks.  Provides  interrupt  on 
write  attract  into  protected  block.  Buffered 
address  and  data  In,  buffered  tri-state  out¬ 
puts.  Static  numerics  with  low  power  Schott- 
ky  support  gives  450ns  speed, under  I.Sft  cur- 
rent  os  guaranteed  specs.  Writes  on  PWR  or 
MWRITE  (switch  selectable);  wait  state  op¬ 
tion  also  available,  lots  of  bypass  caps; 
sockets  for  all  ICs.  Solder  Masked  board. 
Pricos  above  are  kit  fom.  Also  available  as¬ 
sembled,  Ceslcd,  and  warranted  for  1  yrar. 
1  board. .  , . .  jlRA.Ml  3  bean!.--  ■  -  ■ 


10  CB  Radio  Repair  Course,  The . . 

CREI  Capitol  Radio  Engineering  Institute 
Cleveland  Institute  ol  Electronics.  Inc . 

11  Cobra.  Division  o!  Dynaacan . SE 

67  Comnxxiicatkyia  Electronics .  . . . 

12  Contemporary  Marketing,  Inc . 

13  Continental  Specialties  Corporation . 


12  Volt,  H  Amp 

Power  Supply 


8+4,50  ♦  postage.  Ideal 
for  CB,  ham,  bench  use. 
0.05V  regulation,  short 
proof , crowbar  overvolt¬ 
age  protection.  Current 
limited.  Loss  hardware 


IO  Slot  Motherboard 
18  Slot  Motherboard 


Grandson  of  a  Cheap  Qock 

$14.50  6  digit  dock  fcaturos  i/w  digits, 
separate  driver  and  segaent  transistors  for 
extra  brightness,  and  choice  of  12/24  hour 
or  50/60  Hi  operation.  Includes  transfom- 
nr,  but  less  case  and  hardware.  _ 


17  E.D.I . . . . 

18  ECO . 

©6  Eastman  Kodak 


Both  have 


cdhilcccdts  ,  active  icnuuti 


TTUtifi  ■  t'r  I  c  m  %ootl.  thru  ]  u  /  5-S . 

Add  5D<f  to  orders  under  $10.  L'j^ 
res  add  tax.  Add  5l  shipping,1 
■ore  for  power  supplies;  excess 
refunded.  BankAaeri  card*/ VISA*/ 
Masterchargc*  (SIS  wItiIwum)  call 
(415)  562-0636,  Z4  hours. 


Heath  Company. 
5  Heath  Company 


f  &IU  GOOBOUT  ELECTRONICS  1 
L>ox  2355,  Oakland  airport,  ca  94614 

CJRCLf  NO  21  ON  FflH  IMFQftlUKAl  ION  CAR® 


23  (llnoi*  Audio . . . 

24  International  Electronics  Unlimited 


INTERNATIONAL  ELECTRONICS  UNLIMT' 

10%  OFF  WITH  $25  ORDER 
1S%  OFF  WITH  $100  ORDER 

them  one ounts  xrrn  io  iotal 


. 106. 107 

THIRD  COVER 
FOURTH  COVER 


$.69  MAN  72  CS9 

.69  DL702  39 

S9S  556  39 

.99  667  1.19 

3.25  7493  -35 

2.75  7438  .15 

1.39  9602  £9 


M01 

1103 

1 702 A 

5262 

74S200 

62523 

93410 


29  Mrrs.™„M — . . 

30  Maflory  ft  Co..  loc.P.R.... 

31  Mcinlosh  Laboratory.  Inc., 

32  McKay  Dymek  _ 


NRI  Schools. . . . . 

National  Technical  School*....,, 

34  Neliurics  R  ft  D  Ltd., . 

35  New-Tone  Electronic® . 

36  Newman  Computer  Excharge 


lONGUM  —  HIGH  RUIABIHI V 
lO$%  CURIUM  DRAIN 
NO  MOVING  CONTACTS 

78  d«  min  AT  1  FT.  —  4 SO  Hr 

E»^«,  fcV  15mA  4-9  VDC  11,91 
fft-tl?  12V  ISmA  8-20VDC  1.99 


37  OK  Machine  ft  Tool  Corporation 
36  OtaonEtectrontCfi,...., . . 

39  Optoelectronic*,  Inc . 

40  CW*r*-Paeae . 


UART 

AY51013A 


CENTRAL  PROCESSING  UNIT 

8008  $16.95 

S080A _ $16,95 


KEYBOARD 

?Q  WETS 
7  SHOE  S4 
3  »3V 


WfelWBh* 

mm 

BtiHPn 


METAL  FUJI  neSiSTOftS 
ALL  STANDARD  VALUES 
±  IK  In  WATT 
reici  rtici  nici 

fACH  MIMMUM  W  MIMMUM  W 
VAlUl  Fit  VALUi 


49  S  O  Sale*  Co _ _ _ _ 

51  Schcber  Organ  Corp..  The.,, 

50  So  eristic  Audio  Electronics,  Inc.,  . 

52  Shure  Brother*  Inc... . . . . 

53  Solid  Stale  Sales. . . . 

54  Southwest  Tecimicai  Product*  Corporation 

55  Stanton  Magnetics, 


MM  5380 

4*/#  DIGIT  DVM  LOGIC 


FRECCATALOO  AVAILABLE  ON  REQUEST 

SaIhIa,  tkin  RiMrjnferd.  Shipnirnl  -W  be  m*dr  poiUXf  ptc^d  within  Jdjyv  Iron 
nrtripl  ol  Qidfi.  Pivmrnl  mi>  br  m*dr  with  pttuni  chrdt.  rfurg*  rjrd  (include 
number  utd  r  vp.  dj|p),  or  monrr  o»drr.  Ption*  Otdtn  —  SotA  And  M/C  card  ot  CO.O 

Add  iLMRo  cow  thippn*  And  htndkni  It  otdrt  k  Irw  th«n  $t0.BL 
C Momu  irudmK  Add  wlrt  In.  Irvt  hide  tMppu*  f.pcw  lot  «d«i  shipp'd  out  ot 
U,L  Jnd  C  An  Adi  Appro*.  ISV  ol  ordri. 

INTERNATIONAL  ELECTRONICS  UNLIMITED 

—  VILLAGE  SQUARE,  P.O.  BOX  449  DEPT  P 

•4®  CARMEL  VALLEY.  CA  93924  USA 

_ PHONE  HOB]  6590171 _ 


56  TK  Enterprise* . 

57  TecAMwtUSAlnc. . 

59  Tn-Tek,  foe . . . 

60  Turner  Division.  Come. 


MM  5616  SI, 

QUAD  BI  LATERAL  SWITCH 
MHsaefi  Divide  no If 
Cmlil  1.5*  MHZ  color  TV 
CmlAl  2.010  MMZ 


6t  WsN  Clipper  Corooration. 
62  WeflefOCcekte, 

71  Wars!  Electronics  |pc™™. 


MVIOB 

6/S  1.00 

MV50 

16/SI  .00 

CO 

m 

Sie.es 

Electronics  Class 


REGULAR  CLASSIFIED:  COMMERCIAL  RATE:  For  firms  or  individuals  ottering  commercial  products  or  services.  $2.25  per  word.  Minimum  order  $33.75. 
EXPAND-AO  CLASSIFIED  RATE:  $3.35  per  word.  Minimum  order  S50.25  Frequency  discounl;  5%  for  6  months;  10%  for  12  months  paid  in  advance  READER 
RATE;  For  individuals  with  a  personal  Item  to  buy  or  sell,  S1.35  per  word.  No  minimum!  DISPLAY  CLASSIFIED:  1M  by  1  column  (2-1/4M  wide),  $260  00  T  by  1 
column,  $520.00.  3"  by  1  column,  $780.00.  Advertiser  to  supply  Mm  positives.  For  frequency  rates,  please  Inquire 

GENERAL  INFORMATION:  Paymenl  must  accompany  copy  except  when  ads  are  placed  by  accredited  advertising  agencies.  First  word  in  all  ads  set  In  caps 
All  copy  subject  to  publisher’s  approval.  All  advertisers  using  Post  Office  Boxes  in  their  addresses  MUST  supply  publisher  with  permanent  address  and 
telephone  number  before  ad  can  be  run  Advertisements  will  not  be  published  which  advertise  or  promote  the  use  of  devices  tor  the  surreptitious  interception 
of  communications.  Ads  are  not  acknowledged.  They  will  appear  in  first  issue  to  go  tc  press  after  closing  date.  Closing  Dale  1st  of  the  2nd  month  preceding 
cover  date  (for  example.  March  issue  closes  January  1st.  Send  order  and  remittance  to  POPULAR  ELECTRONICS.  One  Park  Avenue.  New  York  New  York 
1Q016*  Attention:  Hal  Cymes. 


FOR  SALE 


FREEI  Bargain  Catalog — I.C/s,  LED’s,  readouts,  fiber  op* 
lice,  calculators  parts  &  kits,  semiconductors,  parts.  Poly 

Paka,  Box  942PE,  Lynnfjsld.  Mass.  01940. _ 

GOVERNMENT  and  Industrial  surplus  receivers,  transmit- 
tors,  snooperscopes,  electronic  parts,  Picture  Catalog  25 

cents.  Meshna,  N  ah  ant,  Mass.  01908. _ 

LOWEST  Prices  Electronic  Parts.  Confidential  Catalog 
Free.  KNAPP.  3174  8th  Ave.  S.W.,  Largo,  Fla.  33540. 
ELECTRONIC  PARTS,  semiconductors,  kits.  FREE  FLYER. 
Large  catalog  Si  .00  deposit.  BIGELOW  ELECTRONICS. 

Bhiffton,  Ohio  45617, _ 

RADIO— T.V.  Tubes— 38 cents  each.  Send  for  free  catalog. 

Cornell,  4213  University.  San  Diego,  Calif.  92105. _ 

AMATEUR  SCIENTISTS.  Electronics  Experimenters, 
Science  Fair  Students.. .Construction  plans— Complete, 
including  drawings,  schematics,  pans  list  with  prices  and 
sources.. .Robot  Man  —  Psychedelic  shows  —  Lasers  — 
Emotion/Ua  Detector  —  Touch  Tore  Dial  —  Quadraphonic 
Adapter  —  Transistorized  Ignition  —  Burglar  Alarm  — 
Sound  Meter.,. over  60  items.  Send  50  cents  coin  (no 
stamps)  for  complete  catalog.  Technical  Writers  Group. 

Box  5994,  University  Station.  Raleigh,  N  C  27607 _ 

METERS— Surplus,  new,  used,  panel  or  portable  Send  for 

list.  Hanchett,  Box  5577,  Riverside,  CA  925Q7  _ 

MECHANICAL.  ELECTRONIC  devices  catalog  10  cents 
Greatest  Values  —  Lowest  Prices.  Fertlk's,  5249  "D",  Phila- 

dejphla.  Pa.  i9i20- _ 

SOUND  SYNTHESIZER  KITS-Surf  $12.95,  Wind  $12.95, 
Wind  Chimes  $17.65,  Electronic  Songbird  $6.95,  Musical 
Accessories,  many  more.  Catalog  free,  PAIA  Electronics, 

Box  J 14359,  Oklahoma  City,  OK  73114. _ 

BUGGEO???  New  locator  finds  them  last.  Write.  Clifton, 

11500-L  N,W,  7lh  Avenue,  Miami,  Florida  33166. _ 

YOU  WILL  SAVE  BtG  MONEY!  Surplus,  Clearouts, 
Bankruptcy,  Inventory,  Deals.  Catalog  Si  (redeemable).  ET- 
COA  Electronics,  Box  741,  Montreal.  H3C  2V2.  U.S.  Inqu¬ 
iries _ 

HEAR  POLICE  /  FIRE  Dispatchers!  Catalog  shows  ex¬ 
clusive  directories  of  "confidential”  channels,  scanners. 
Send  postage  stamp.  Communications.  Box  56-PE,  Com- 

mack.  N.Y,  11725. _ 

UNSCRAMBLES:  Fits  any  scanner  or  monitor,  easily  ad- 
justs  to  all  scrambled  frequencies.  Only  4"  square  $29.95, 
fully  guaranteed.  Dealer  Inquiries  welcomed.  POO 
Electronics,  Box  $41,  North  Little  Rock.  Arkansas  72115. 
RECONDITIONED  Test  Equipment.  $0.50  for  catalog. 
Walter's  Test  Equipment,  2667  Nickel.  San  Pablo.  CA 
94806. _ 

POLICE/Fire  scanners,  targe  stock  scanner  crys* 
tats,  antennas.  Also  CBs.  Harvey  Park  Radio,  Box 
19224,  Denver,  CO  80219. _ 

TELETYPE  EQUIPMENT  lor  sale  for  beginners  and  exper¬ 
ienced  computer  enthusiast.  Teletype  machines,  parts, 
supplies.  Catalogue  $1 .00  to:  ATLANTIC  SALES.  3730 
Nautilus  Ave..  Brooklyn,  NY  11224.  Tel:  (212)  372-0349. 


™  YES, YOU  CAN 

r  BUILD 

®  L-  ELECTRONIC 
ORGAN 

Thai  has  a  PIPE  ORGAN  SOUND 

With  DEVTRONIX  ea*y  to  build  assemble. 

Own  Hit  ultimate  in  organ  design  &  sound 
at  1  /3  the  cost  of  commercial  organs. 
BROCHURE  AND  DEMO  RECORD  S1.00 

5872  Amapola  Or.  . 
^77T organs. inc .^/  SanJoie.  CA  95129  I 

BUILD  AND  SAVE.  TELEPHONES,  TELEVISION,  DETEC¬ 
TIVE,  BROADCAST  Electronics.  We  sell  construction 
plans  with  an  Engineering  Service.  Speakerphones,  An¬ 
swering  Machines,  earphones.  Ph o  navis  ion,  Dialers,  Color 
TV  Converters.  VTR,  Games,  $25  TV  Camara,  Electron 
Microscope,  Special  Effects  Generator,  Time  Base  Correc¬ 
tor.  Chroma  Key,  Engineering  Courses  in  Telephone,  Inte¬ 
grated  Circuits,  Detective  Electronics.  PLUS  MUCH 
MORE  NEW  Super  Hobby  Catalog  PLUS  year's  subscrip¬ 
tion  to  Electronic  News  Letter.  SI. 00.  Don  Britton  Enter¬ 
prises.  6200  Wi  I  shire  Btvd,  Los  Angeles.  Calif.  90046- 
SURPLUS  COMPONENTS,  Communication  and  test  equip¬ 
ment.  Illustrated  catalog  25 cents.  E  French,  P.O,  Box  249. 
Aurora,  Illinois  60505. _ 

TELEPHONES  UNLIMITED,  Equipment,  Supplies, 
All  types,  Regular,  Keyed,  Modular.  Catalog  50 
cents.  Box  1147E,  San  Diego,  California  92112. 

POWERFUL.  ADJUSTABLE,  REGULATED.  THREE  OUT¬ 
PUT  POWER  SUPPLY  and  900  easily  removable  parts  in 
complete  CARTRIVISION  television  recorder  electronic 
assembly  with  documentation.  Perfect  for  MICRO¬ 
PROCESSOR,  1C,  transistor,  television.  CB  radio  applica¬ 
tions.  $24.95  total.  Free  brochure.  BankAmerlca/d,  Master 
Charge  MADISON  ELECTRONICS.  INCORPORATED,  369, 
D55,  Madison,  Alabama  35756.  SATISFACTION  GUARAN¬ 
TEED. _ 

CARBON  FILM  RESISTORS  1/4W,  1/2W  -  1.7  cents  each. 
FREE  sample  /  specifications.  Other  components.  COMPO- 
NENTS  CENTER.  Box  134P,  New  York,  N.Y.  10036. 

BUILD  YOUR  OWN  SPEAKERS 
AND  SAVE  UP  TO  50% 

Send  leu  our  Ire*  tact  pocked  44  pogo  calatog 
manual  team  no*  to  aw*tnb*e  you*  own  m«tli 
•ipmwni  irmoo  tpvaftvn  hum  wntHeb  »  from  hilt 
Out  catalog  mctadfli  chop  tan  on  ctawgn  centime 
lion  ■  av«m  enelotutai  m<draAg«t  wPOtait 
TwrotaO  and  mum  Wrtle  ui  loday 

SPEAKERLAB 

Dept.  PE-A,  5500  35th  N  E 
Seattle.  Washington  98105 


UNBQJEVABLE  Goldmine  of  Electronic  Schematics.  Over 
200,  Useful,  Novel,  and  Amazing  Projects.  Only  $9.99! 
Money  Back  Guarantee.  Send  for  Free  project  list.  Space- 

lech.  Box  182,  Gillette,  N,J.  07933. _ 

USED  TEST  EQUIPMENT  -  Tektronix.  HP,  GR.  Write:  PTI. 
Box  8699,  White  Bear  Lake,  MN  55110.  Phone:  (612) 
429-2975. 


DIGITAL  TACHOMETER  4-6-8  cylinder  two  digit  display. 
Complete  $59.95.  Cosmos  Electronics,  P.O,  Box  33276. 
Seattle,  WA  98133. 


AMAZINGLY  Low  component  prices!  Ask  for  free  Oyer. 
Write:  EE P,  11  Revere  Place,  Tappan,  NY  10983. 


WEATHER  MAP  RECORDERS:  Copy  Satellite 
Photographs,  National-Local  Weather  Maps.  Learn 
How!  $1.00.  Atlantic  Sales,  3730  Nautilus  Ave., 
Brooklyn,  N.Y,  11224.  Tel:  (212)  372-0349. 
AUDIO  EXPERIMENTERS,  Serious  Music  Syn¬ 
thesizer  Stuff:  literature,  kits,  components,  cir¬ 
cuits  and  more.  Send  SASE  for  FREE  INFO.  CFR 
Associates,  POB  F,  Newton,  NH  03858. _ 

UNSCRAMBLER  SUPER  SALE:  Our  famous  Coda-Breaker 
works  with  all  scanners  and  tunes  all  scramble  frequencies 
only  $29.95.  COD'*  (501)  273-5340.  Mall  orders  10: 
KRYSTAL  KITS,  BOX  445,  BENTONVILLE,  AR  7271 2. 

PROMS  PROGRAMMED  —  New  low  prices  —  13 
cents  stamp  brings  information.  Or  send  $1  check 
for  program  cards,  specs,  PROM  postage  credit 
RBH  Enterprises,  Box  12344,  Wichita.  KS  67277. 

PC  BOARDS  from  your  art.  Send  SASE  lor  information.  AS- 
SEMBLY  SYSTEMS,  Box  221,  Wadsworth,  OH  44281. 
CARTRIVISION  OWNERS!  Sony  Color  TunerAtodulalor 
plugs  into  Cartrivlsion.  Record  ofi  channels  not  viewed. 
Record  without  TV  on ,  Play  into  any  TV  without  Interlacing. 
$250.00.  (Specify  charnel  3/4).  D.H.V„  Inc.,  Box  12,  Lang- 
home,  Pennsylvania  19047. _ 

WHY  WORRY  about  leaving  car  lights  on?  ALARM 
ALERTS,  with  pulsing  tone.  $11.75.  INFORMA¬ 
TION  AVAILABLE.  CFL  Enterprises.  Box  415,  Ex- 
port,  PA  15632. _ 

PHONO  preamplifier  for  headphones.  Inexpensive,  high 
performance.  Plans  $3.00.  Paul  Meyer.  1-60  CalTech,  Paaa- 
dana.  CA  91128, _ _ _ 


BREAKERLESS  ELECTRONIC  Ignition:  Auburn  Spark- 
plugs.  Synthetic  Lubricants,  Wheel  Stabilizers.  Information 
26 cents.  Anderson  Engineering,  Epsom,  N.H  03234, 

WHOLESALE  C.B..  Scanners.  Antennas,  Catalog  25  cents. 
Crystals:  Special  cul,  $4,95.  Monitor  $3.95.  Send  make, 
model,  frequency.  G.  Enterprises.  Box  461 P,  Clearfield,  UT 

64015, _ 

COMPUTER  HOBBYISTS — classified  advertising 
newsletter.  $3.75/year.  Free  Sample.  ON-LINE, 


24695  Santa  Cruz  Hwy.,  Los  Gatos,  CA  95030. 


NAME  BRAND  Digital/Analog  Test  Equipment.  Discount 
prices.  Free  catalog.  Salen  Electronics.  Box  62,  Skokie,  Il¬ 
linois  60076. 


PROFESSIONAL  UNSCRAMBLERS  —  several  models  that 
lit  any  scanner.  Free  information.  Capri  Electronics,  S753T 

Wtodom,  St.  Louis,  MO  63114. _ 

UNSCRAMBLE  CODED  MESSAGES  from  Police,  Fire  and 
Medical  Channels.  Same  day  service.  Satisfaction  guaran¬ 
teed.  Don  Nobles  Electronics,  Inc..  Rl.  7.  Box  265B,  Hot 

Springs,  Arkansas  71901.  (501)  623-6027. _ 

ANYTHING  ELECTRONIC  -  wa  ve  QOt  it.  Catalog  $1.00. 

Bazoo,  Box  1224,  Cupertino,  Calit. _ 

SEEKING  ORIGINAL  JAPANESE  TRANSISTORS  FOR  CB 
REPAIR?  Request  complete  list.  Compere  1  to  9  prices. 
2SC710.  56  cents;  2SC517.  $3.95;  2SC799,  $3,60;  2SC1306. 
$4.40;  2SC167B.  $2.25,  TA7205P,  $3.90:  BA521,  $3,70, 
BASH,  $3.40.  Fuji-Svea  Enterprises,  Dept.  P,  Box  40325, 
Cincinnati,  OH  45240, 


TURN  THOSE  Old  (possibly  broken?)  transistor  radios  (AM 
or  FM)  Into  a  variety  of  fascinating  and  useful  devices.  A 
potpourri  of  ideas.  $1.00  plus  stamp.  Retro,  Box  143,  Hal- 

boro,  PA  19040. _ 

FREE  CATALOG.  Solar  Cells,  Meads,  Kits,  Calculators, 
Digital  Watch  Modules.  Ultrasonics,  Strobes,  LEDS,  Trans¬ 
istors,  ICs,  Unique  Components.  Chaney’S.  Box  27036, 

Denver,  Colorado  60227. _ 

CIRCUIT  BOARDS.  Circuit  Boards  made  to  order  from  your 
designs  and  drawings.  Ten -Tec  equipment  enclosures  — 
Custom  Digital  Designing  —  Hickok  Test  Equipment  — 
Consumer  Wire  and  Cable  products  —  Complete  line  of  CB 
Products  —  Electronic  Paris.  All  products  sold  below  sug¬ 
gested  retail  prices.  Write  today  for  your  Iree  catalog.  R-S 
Electronics,  1019  East  Clay,  Decatur.  Illinois  62521. 
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A  CAL 


CALCULATOR  STAND 

An  you  tmni  iw  haed  ciitulitor 
o«t  a  itond?  t«?  Tfitfl  you  died  i  Cal  Pat. 
Cal  Pal  allowi  roii  to  operate  your  taitulalM 
nth  ort *  hifHi  ind  miLei  the  cilwUtsr  div 
play  easier  to  see,  Ordei  now  Jolt  SI. SO 
each  postpaid.  Utah  residents  pfleate  add 


Plittorm.  Metric  con-  sales  ten. 
msion  trill  Walnut  OEM  Alt  SPECIALTIES 

woodirain  finish.  Dept  Ml.  P.Q.  Bos  706 

Sitt  3-W4W  t  5  I7ZL  Clearfield,  Utah  W01S 


8K  BYTE  EPROM  BOARD  KIT  (Ins  2706  s).  S-100:  $49.95; 
2107A:  $4.50;  2513.  ffiw d,  9B1T  FIFO;  $6  50;  NE  526;  65 
cents;  NE553:  $2.10;  Electroluminescent  Panel,  glows 
green,  115VAC:  95  cents;  20MHZ  Crystal;  $460;  24PIN 
Socket;  40  cents;  8  position  DIP  Switch:  $2.25;  coming 
soon  (5-100  compatible);  Phase  Encoded  Cassette  Inter, 
lace.  Programmable  Serial  Port,  Dual  Recorder,  Tarbell  or 
K-C;  2708  Programmer.  SASE  for  info.  ELECTRONIC  DIS¬ 
COUNT  SALES,  136  N  Slat  Street,  Mesa,  Arizona  85207. 

TEN  POUNDS  fantastic  varfety  capacitors,  resistors.  ICs, 
transistors,  more:  $10.  FIFTEEN  Western  Electric  re- 
laysytwo  foot  rack:  $9.75.  Postpaid.  Satisfaction  guaran- 
teed!  Computron,  Box  18160-E,  Cleveland,  QH  4411$. 

PC  BOARD  design-fabrication,  also  electronics,  ptexlglas 
and  more,  free  IlsL  Chemlab,  Box  41472M,  Chicago,  III, 

60641, _ 

HARDCOPY.  Attachments  to  convert  Smith-Corona,  IBM 
Selectric,  and  IBM  Executive  typewriters  Into  micro¬ 
computer  printers.  Free  Brochure.  Tim  Stout  Microcom- 
peter  Products,  Box  1573,  Fremonl,  CA  94538. _ 


HIGH  VOLTAGE  PROJECT  MANUAL 

‘Vindt  Gruff  Ctrv 
"Kirlian  Plujtogrsphy 
■H.V.  Piezoelectric 
*T«la  Coils,  etc. 

tt.OO  pfxL 
THE  USL  COMPANY 
2124  Kentuclcy 
Lawrence,  Ks.  66M4 


EXPERIMENTERS — Stop  Buying  Special  Transfor¬ 
mers — New  Concept — Universal  transformer  al¬ 
terable  in  minutes,  any  number  of  windings  at  any 
voltage  {Max  50VA).  Imagine  winding  SV  at  5A 
plus  two  12C  at  1A  and  15V  at  .4A  today  then 
changing  tomorrow!  Only  $16.50 —  30  day  refund 
—  other  models  available.  ETS,  398  Sound  Beach 
Ave„  Old  Greenwich,  CT  06870, 

X  MARKS  THE  SPOT  where  you  will  find  lop  quality  parts. 
Free  catalog.  U  S..  Canada.  Brand  X,  Rt  3,  Box  223.  Ontario. 

OR  97914. _ _ 

WEAK  HEAD  OEMAGNETlZERS^are  generally  Ineffective. 
The  Han-D-Mag  readily  demagnetizes  ALL  tape  transport 
components.  Write  lor  '‘Demagnetizing  Notes"  &  literature. 
R.  B.  Annls  Company,  1105  N.  Delaware,  Indianapolis 
46202. _ * _ 

MODULAR  PHONE  CORDS,  Jacks,  etc.  Free  cata¬ 
log  of  telephones  and  supplies.  Flemco  Sales, 
20272  37th  Ave.,  N.E.,  Seattle,  WA  98155. 

PRINTED  CIRCUIT  BOARDS  manulactured  from  artwork, 
prototypes  and  production  quantities,  OMEGA  EN¬ 
TERPRISES,  Box  46239,  Niles,  til,  60648.  _ _ 

TV  GAME  LIQUIDATION — $10.  Some  need  adjustment. 
Sold  as  is  with  wiring  diagram.  No  COD.  California  resi¬ 
dents  add  6%  sales  tax.  Dept.  TV  CO,  110C  West  Walnut, 

Compton,  Catlf.  90220  _ 

SEE  WHAT  YOU  WANT— f Including  home  movies)— when 
you  wart — on  your  TV — with  cartridge  television)  Free 
fascinating  taels.  Video,  5635  Harm  a,  San  Jose,  California 

95123. _ _____ _ 

MICROCOMPUTER  SYSTEMS.  Troubleshooting  Tech- 
niques-Oigllal  Gate  Decode  Chert,  both  $5.00.  Micro  Into 
Assoc.,  Box  649,  Caslroville,  Calif.  95012.  Calil.  residents 

add  6%  lax. _ 

QUALITY  KITS,  Teal  Equipment,  Tools,  Books,  IC  s,  Com¬ 
ponents,  Hobbyist  Services,  Newsletter,  over  7000  sche¬ 
matics  and  plans.  Si  (refundable),  brings  big  value  packed 
catalog.  Bargains!  Tek-Devtces,  Box  19154A,  Honolulu,  HI 
96817. 

PROTECT  YOUR  CB!  Invisible  antenna— I  natal  la  mlnules — 
no  tools!  Free  Information.  Sensor.  87  Lambert,  Central 
City,  Pennsylvania  15926. _ _ 

ALL  TOP  QUALITY  BRANDS  COMPONENTS.  No 
down  payment  36  hour  delivery  anywhere  in  U>S. 
No-Lemon  Guarantee.  Altec,  Bose,  Cenvm-Yega, 
DBX,  Infinity,  Lux,  Micro-Acoustics,  OHM,  Phase- 
Linear,  others.  International  Hi-Fi  Distributors, 
Moravia  Center  Industrial  Park,  Batto.,  Maryland 
21206.  Phone:  (301)  488-9600. 


HEAR  WHISPERS  250  Yards  Away!  Amazing  new  project. 

Unique,  Box  534-P,  Nitre,  W.V.  25143, _ _ 

CB  RADIOS,  radffi  detectors,  antennas,  monitors,  monitor 
crystals,  crystal  less  monitors,  Southland,  Box  3591-8,  Bay- 

tpwn,  Texas  77520. _ _ _ _ 

DIAGRAMS,  Servicing  Information,  Radio-Television, 
$3.50,  Specify  make,  model.  Bellman,  1760  Balaam,  Hlgh- 

land  Park,  IL60Q3S.  _ 

500  MHZ  COUNTER.  8  digit;  two  ppm  TCXO  lime  base  kit, 
$249.95.  Immediate  delivery.  Call  toll  free;  1-800-626-7422, 
Davis  Electronics.  636  Sheridan  Dr.,  Tonawanda,  N,Y. 

141S0. _ 

SCIENCE  SUPPLES  send  25  cents  for  catalog.  Schubel  & 
Son,  Depl.  C,  Box  214648,  Sacramento,  CA  95821 . 

Nfil  OSCILLOSCOPE  with  probes,  $115.00;  ATR20A  Power 
Supply,  $50,00;  NRI  Tuned  Signal  Tracer,  $40,00;  Heathkit 
SOW  Audio  Amplifier.  $85.00;  GE  8-Track  Recorder  Deck, 
$95.00;  Player  Deck,  $29,00;  RC  Tester,  $22,95;  Transistor 
Tester,  $25.00;  BSR  Turntable  with  Coeing,  $60.00;  Heath- 
klt  Stereo  Cassette  Recorder,  $95,00  (plus  $1.60  postage). 
Bill  Suddarth,  Rt,  1,  Brasstown,  North  Carolina  28902, 
CBER'S;  Understand  your  antenna  system.  Optimize  range, 
performance.  $1.  American  Information,  Dept,  47,  Box  740, 
Katy,  TX  77450. 


PLANS  AND  KITS 


AMAZING  ELECTRONIC 
Nv  PRODUCTS 


LASfSS  SUPER  NM*tO.  NtflE.  PISTOL,  PQCNEf  Sit  IN  DMH  WO 

KCHNICAL  DC  BUWWC  MMCKAHSLCRS  CUNT  T f  SLA  S«JN*AIH>  -  TV 

[MJRtlPTIR  iNCftGY  PRODUCINC  SCtfRIMK  fit  FICTION.  [UCttlfTfllC. 

CHfUICJLL  ULTUkSGRIC,  Cl,  ACItQ,  AUtO  AND  MICK  DEVICES.  KUHOIE BS 

SORE  -  AU  NEW  PUB  IMP0  UR  LTD  PtffS  SttTlCf 


INFORMATION  imtimifpd 


CATMCG  SI 


Na  Ct  lui  IiPkt  P L  •  A«MfH  R  M.  OWt 


LASER  WELDING  PLANS — $9.00;  Five  Laser  Plans— $8.00; 
catalog— $2,00.  Solaser,  PET  077.  Box  1005,  Cleremcni, 

Calif  .  91711. _ _ 

NEGATIVE  ION  Generator,  (dual-stage).  Detailed  Con¬ 
struction  Plans,  $10.00.  Golden  Enterprises,  Box  1282-PE, 
Glendale,  Arizona  65311,  _ 


BURGLAR  ALARMS 


Burglar  -  Smoke 
Fire  Alarm  Catalog 


•  Billions  of  dollars  lost  annually  due 
to  lack  of  protective  warning  alarms. 

FREE  CATALOG  Shows  you  how  to 
protect  your  home,  business 
\  fire \  and  person.  Wholesale 
prices.  Do-it-yourself, 
engineering  service. 


Box  82802  pe  107  Lincoln,  Ne.  68501 


C  B.  s  BECOME  BURGLAR  ALARMS  with  Modex  Alarm 
Circuit.  Plans  $1.99.  Modex,  Box  887,  Middletown,  Coon. 
06457. 


DIALING  UNIT  automatically  calls  police.  $29.95.  Free 
security  equipment  catalog.  S&S  Systems,  5619-C  Si.  John, 
Kansas  City,  MO  64123.  (816)  483-4612. _ 


FREE  KIT  Catalog  contains  Test  and  Experimen¬ 
ter's  Equipment.  Dage  Scientific  Instruments,  Box 
1054P,  Livermore,  CA  94550. _ 


TIGER  SST 
SIMPLI  KIT 


THE  DO-IT-YOURSELFER 
a  high  quality  CD  Electronic 
System  in  kit  form. 

Contains  all  components  and  solder  to 
build  complete  SolidSteto  Electronic 
CD  Ignition  SYiwm  for  your  car.  As¬ 
sembly  requires  less  than  3  hours. 

■  Irvcnoet  MPG  1514  •  EMmineta  4  of  5  lunc-ups 

*  IncnimhorMpowir  15%*  InjUni  turfing,  any 

■  Plugi  wd  Poinlt  I  Ml  Mtilhtr 

60,000  mll«  *Du«4  lyitcm  switch 

Fill  only  TJ  wit  around  Only  S21.95  poiipmd 

™  1 "  irbStur  Corporation  ■ 

P.Q.  Bon  1727  Grand  Junction,  Colorado  BISOI 


POCKET  COLOR/BAR  GENERATOR  kit,  16  patterns, 
$49.65.  Plans,  $4.66,  Workshop,  Box  383PF,  Bethpage,  New 
York  11714. 


MIXERS  —  Preamps  —  Speakers,  Top  Quality 
Kits —  Plans —  Parts.  Send  25  cents  for  catalog. 
Audio  Design  &  Engineering  Co.,  P.Q.  Box  154, 
Lee,  Mass,  01238.  (413)  243-1333. _ 


Easy  Do-It-Yourself  Kit 

Profit  i’rt*  picture  onto  wall  or  screen 

BM\, Color  Kii  ronrjins  dftjiled  plans,  Inst,  and 
Precision  Lens  System.  Only  $15,95  ppd., 
or  *ritc  lor  Free  illustrated  details 

The  Microcomi  Co.,  Depl.  OB 
[Washington  Crossing,  PA  18977 


THE  "KING  OF  KITS".  Artisan  Organ  Kits  feature  all  new 
modular  construction,  with  logic-controlled  stops  and  RAM 
Preset  Memory  System.  Write  for  brochure  to;  AOK 
Manufacturing,  Inc.,  P.O,  Box  445,  Kanmore,  WA  98026. 


WANTED 


GOLD,  Silver,  Platinum,  Mercury  wanted.  Highest  prices 
paid  by  refinery.  Ores  assayed.  Free  circular.  Mercury  Ter¬ 
minal,  Norwood,  MA  02062. 


TUBES 


RADIO  A  T.V.  Tubes — 36  cents  each.  Send  for  free 
Catalog.  Cornell.  4213  University,  San  Diego,  CaNf.  92105. 
TUBES  receiving,  factory  boxed,  low  prices,  free  price  list. 
Trsnsieteronk;.  tnc„  1365  39th  Street,  Brooklyn,  N.Y. 

1121&A,  Telephone:  212-633-2800. _ 

TUBES;  ‘Oldies1',  Latest,  Supplies,  components,  sche¬ 
matics.  Caiaiog  Free  (stamp  appreciated).  Steinmetz,  7519- 
P£  Maplewood,  Hammond,  Ind.  46324. _ 


TAPE  AND  RECORDERS 


RENT  4-Track  open  reel  topes— free  brochure.  Stereo -Par  - 

II,  P.O.  Box  7,  Fulton.  CA  95401. _ 

8-TRACK  and  CASSETTE  BELTS  —  money  back 
guaranies.  Long  wearing.  Free  Catalog  —  S3  minimum 
order.  PRB  Corp.,  Box  176,  Whitewater,  Wisconsin  53190. 
VIDEO  TAPE,  Brand  new.  1/2  inch,  SIO.SD^iOUf.  Free  Infor¬ 
mation.  Oregon  Magnetics,  P.O.  Box  13374P,  Portland,  OR 

97213. _ 

OLDTIME  RADIO  PROGRAMS  make  special  Christmas 
gifts,  Free  Catalogue.  Carl  R.  Froellch,  Route  One,  New 

Freedom.  Pennsylvania  17349. _ _ 

RECORDS— TAPES!  Discounts  to  73%;  all  labels;  no  pur¬ 
chase  obligations;  newsletter;  discount  dividend  certilh 
cates;  100%  guarantees.  Free  details.  Discount  Music 
Club,  650  Main  SL.  Dept  5-1077,  New  Rochelle,  New  York, 
N.Y,  10601. 


GOVERNMENT  SURPLUS 


MANUALS  for  Govt  Surplus  radios,  test  seta,  scopes.  List 
50  cents  (coin).  Books,  7218  Roanne  Drive.  Washington, 

D.C.  20021. _ 

GOVERNMENT  SURPLUS.  Buy  in  your  Area.  Haw.  whore. 
Send  $2  00  Surplus,  30177-PE  Headquarters  Building, 

Washington,  D.C,  20014. _ 

JEEPS,  TRUCKS.  Typically  from  $52,40  . . .  Automobiles. 
Boats,  Motorcycles,  Airplanes,  Oscilloscopes,  Tools, 
Clothing,  Sports,  Camping,  Photographic,  Electronics 
Equipment  ...  200,000  Bid  Bargains  Nationwide  Direct 
from  Government  ,  .  Low  as  2  cents  on  Dollar!  Surplus 
Catalog  and  Sales  Directory  $1,00  (refundable).  National 
Surplus  Center,  240  Eastcass-PEL.  Joliet,  Illinois  60432. 
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POPULAR  ELECTRONICS 


PERSONALS 


MAKE  FRIENDS  WORLDWIDE  through  international 
correspondence.  Illustrated  brochure  free,  Hwmas-Vertag, 
Box  liOKfflZ,  D-iOOO  Berlin  11,  Germany. _ 


INVENTIONS  WANTED 


INVENTORS'  Manufacturers  Need  New  Products.  Free 
"Recommended  Procedure,"  by  a  creative  lee-based  In¬ 
vention  service  company.  Washington  Inventors  Service, 
422-T  Washington  Building,  Washington,  R  C.  20005, 


GET  your  Commercial  FCC  License.  New  Exams  by  author 
of  successful  published  workbooks  ol  FCC  Practice  Taste. 
500  Questions  Second  Class,  $1 1 .95;  200  First  Class,  $7,95; 
100  Radar,  $4.95;  Postpaid.  Save,  all  three  $19.85.  Com¬ 
plete  mathematical  solutions.  Free  counselling  service. 
Victor  Valey.  P.O,  Box  14,  Lb  Verne,  Cam,  91750. 
MICROCOMPUTERS— Learn  microcomputer  and  micro¬ 
processing  software  end  hardware  fundamentals  lor  hobby 
or  career  expansion.  Send  $5,95  per  book  lo:  Computer 
Concepts,  P.O.  Box  541,  Oepl,  23A,  Hackensack,  N,J. 
07602. _ _ _ 

COMPUTER  PROGRAMMING  {BASIC  and  FORTRAN), 
Mathematics,  Electronics,  FCC  license.  Free  information: 
Intarmountaln  Technical  Institute,  Bax  256,  Jerome,  Idaho 

33335 


If  you  have  an  «cfea  1n.r  a  new  product,  or  a  way 

to  make  an  old  product  better,  contact  us.  "the 
Idea  people”  We'll  develop  your  idea,  introduce  it  to 
industry,  negotiate  for  cash  sale  or  royally  licensing 
Write  now  without  cost  or  obligation  for  free 
information.  Fees  are  charted  only  for  contracted 
services.  So  send  for  your  FREE  "Inventor’s  Kit"  It 
has  important  Marketing  Information,  a  special 
"Invention  Record  Form” and  a  Directory  of  1001 
Corporations  Seeking  New  Products. 

RAYMOND  LEE  ORGANIZATION 

230  Park  Avenue  North.New  York. NY  10017 
At  no  coil  at  oblation,  please  rush 
<ny  FREE  "Inventor*!  Kit  Ho.  A*  11 1 " 


FREE  PAMPHLET:  "Tips  on  Marketing  Your  Invention", 
front  an  experienced  fee-based  invention  service  company. 
Write:  United  Stales  Inventors  Service  Company,  Dept,  T, 
1436  B  Street  NW,  Washington  DC  2000S. _ 


INSTRUCTION 


LEARN  ELECTRONIC  ORGAN  SERVICING  at  home  ail 
makes  including  transistor.  Experimental  KU — trouble¬ 
shooting.  Accredited  NHSC,  Free  Booklet.  NILES  BRYANT 
SCHOOL,  3631  Stockton,  Dept.  A,  Sacramento,  Calif. 

95820 _ 

SCORE  high  on  F.C.C.  Exams... Over  300  Questions  and 
answers.  Covers  3rd,  2nd,  1st  and  even  Radar,  Third  and 
Second  Test,  Si4.50;  First  Ciass  Test.  $15.00.  Ail  tests, 
$26.50.  R.E.L.  Inc.,  Box  SOB.  Sarasota,  Ra.  33577. _ 

UNIVERSITY  DEGREES  BY  MAIL!  Bachelors, 
Masters,  Ph.D’s.  Free  revealing  details.  Counsel- 
ing,  Box  317PE10,  Tustin,  California  92680. 

SELF-STUDY  CB  RADIO  REPAIR  COURSE  THERE'S 
MONEY  TO  BE  MAOE  REPAIRING  CB  RADIOS.  This  easy- 
lo-laam  course  can  prepare  you  for  a  career  In  electronics 
enabling  you  lo  earn  as  much  as  $16,00  an  hour  In  your 
spare  time.  For  more  information  write:  CB  RADIO  REPAIR 
COURSE,  Dept.  PE107,  531  N.  Ann  Arbor.  Oklahoma  City, 

Okta.  73127. _ 

LEARN  WHILE  ASLEEP!  HYPNOTIZE!  Astonishing  details, 
strange  catalog  free!  Autosuggestion,  Sox  24-ZO,  Olympia, 

Washington  96507. _ 

GRANTHAM’S  FCC  UCENSE  STUDY  GUIDE —  377  pages, 
1465  questions  with  answers/# scussfons  —  covering  third, 
second,  first  radiotelephone  examinations.  $13.45  post- 
patd,  GSE.  P.O.  Box  25092,  Los  Angeles.  California  90025. 
INTENSIVE  5  week  course  for  Broadcast  Engineers,  FCC 
First  Class  License.  Student  rooms  at  the  school.  Radio 
Engineering  lnc„  61  N.  Pineapple  Ave.,  Sarasota,  FL  33577 
and  2402  Tidewater  Trail,  Fredericksburg.  VA  22401. 
HIGHLY  EFFECTIVE  Degree  Program  in  Electronics  En¬ 
gineering.  Advance  rapidly!  Our  31st  Year.  Free  literature. 
Cook's  Institute,  Box  20345,  Jackson,  Miss.  39209. _ 

1977  TESTSANSWERS  for  FCC  First  Class 
License.  Plus  “Self-Study  Ability  Test.”  Proven! 
$9.95.  Moneyback  Guarantee.  "FREE”  BRO¬ 
CHURE.  Command,  Box  26348-P,  San  Francisco 
94126. 

OCTOBER  1977 


MUSICAL  INSTRUMENTS 


UP  TO  60%  DISCOUNT.  Name  brand  instruments  catalog. 
Freeport  Music,  114  Q.  Mahan  St,  W.  Babylon,  N.Y.  11704. 

BUSINESS  OPPORTUNITIES 


I  MADE  $40,000.00  Year  by  Mailorder!  Helped  others  make 
money!  Free  Proof.  Torrey,  Box  310-NN.  Ypsllantl. 

Michigan  46197. _ _ _ 

FREE  CATALOGS.  Repair  air  conditioning,  refrigeration. 
Tools,  supplies,  full  Instructions.  Doclln,  2016  Canton, 

Dallas,  Texas  75201 , _ 

MAILORDER  MILLIONAIRE  helps  beginners  make  $500 
weekly.  Free  report  reveals  secret  plan!  Executive  (1X1 0}, 

333  North  Michigan,  Chicago  60601.  _ 

GET  RICH  with  Secret  Law  that  smashes  debts  and  brings 
you  $500  to  $5  Million  cash.  Free  report  I  Credit  4K10,  333 
North  Michigan,  Chicago  60601. _ 


PROFITABLE  ONE-MAN 

ELECTRONIC  FACTORY 

Investment  unnecessary,  knowledge  not  required, 
sales  handled  by  professionals.  Postcard  brings 
lacls  about  this  unusual  opportunity.  Write  loday! 
Barts- AL,  Box  246,  Walnut  Creek,  CA  94597. 


NEW  LUXURY  Car  Without  Cost.  Free  Details!  Codex-ZZ, 

Box  W73.  Toledo,  Ohio  43614. _ 

MECHANICALLY  INCLINED  Individuals  desiring  owner¬ 
ship  of  Small  Electronics  Manufacturing  Business  —  with¬ 
out  investment,  Write:  Marks,  92-K9  Brighton  11th, 

Brooklyn.  New  York  11235, _ 

$500  PER  DAY  POSSIBLE.  New  C.B.  related  business. 
Send  25  cents.  P.A,  Schubert  Company.  P.O.  Box  ia7, 

Howell,  Mich.  45843. _ _ _ 

$50000  WEEKLY!  IMMEDIATE  Home  Income  stuffing  en¬ 
velopes.  FREE  Supplies!  Guaranteed!  Send  25  cents, 

Stamp,  ALGO,  B19110-F60,  Las  Vegas.  NV  69119. _ 

CONSULTING  BUSINESS:  How  to  start,  operate,  promote. 
$1,000  weekly.  Gel  rich  giving  advice!  Free  Details  ... 
write:  Hamilton.  Depl.  PE-10,  Box  66043.  Indian  spoils.  IN 
46205. _ 

STUFF  ENVELOPES,  $250  per  1,000.  Free  Supplies,  send 
stamped.  Bell-addressed  envelope:  Midwest  Data  Systems, 
P.O.  Box  3884,  Peoria.  IL  61614. _ 


EARN  $1,000  MONTHLY 

Work  one  hour  dally  in  the  privacy  of  your 
home  and  in  your  spare  time.  “GUAR¬ 
ANTEED/'  °FREE  DETAILS"  write: 
UNICORN.  ZE  7350  NUGGET  COURT. 
COLORADO  SPRINGS.  COLO,  B0911. 


HOME  ENTERTAINMENT  FILMS 


SHOP  EARLY  FOR  CHRISTMAS!  Order  Columbia.  Univer¬ 
sal  6  Sportlite  Super  6  sound  6  silent  action  films.  "Wheels 
Keep  Rolling”  1976  Indy  500  film.  Super  6  color  200'  reel 
only  $16,95  ea  plus  75  cents  shipping.  Make  selections 
from  Columbia  catalog  85  cents;  Universal  6  catalog  75 
cents;  Sportlite  forms  35  cents,  STORTUTE  Elect-10,  20  N. 
Wacker  Dr.,  Chicago,  IL  60606. 


REAL  ESTATE 


BIG. ,  .FREE, .  .FALL  CATALOG!  Over  2,500  top  values 
coast  to  coast!  UNITED  FARM  AGENCY,  612-EP,  West 
47th,  Kansas  City,  MO  64112. 


EMPLOYMENT  OPPORTUNITIES 

ELECTRONICS/AVIONICS  EMPLOYMENT  OPPORTUN- 
ITIES.  Report  on  fobs  now  open.  Details  FREE  Aviation 
Employment  Information  Service,  Box  240E  North  port. 
New  York  11768, _ _ _ 

OVERSEAS  JOBS!  Ail  Occupations!  Complete  De¬ 
tails*  Where  and  How  to  Apply.  Latest  Company 
lists.  Resume  Ups.  52.00.  Information  Services, 
P.O.  Box  334 5 P,  Cocoa,  Florida  32922. 


DO-IT-YOURSELF 


MODULAR  TELEPHONES  now  available.  Sets  and  com¬ 
ponents,  compatible  with  Western  Electric  concept.  Cata¬ 
log  50  cents.  Box  1147W,  San  Diego,  California  92112. 
TAPE-SUDE  SYNCHRONIZER,  lap-di&sohe,  mulliprofocf  or 
audiovisual  plans  $6.50.  Free  Catalog.  Millers,  1S96 
Maywood,  Sooth  Euclid,  OH  44121, _ 

MAKE  PROFESSIONAL  QUALITY  PC  boards  with  silk- 
screen  techniques.  Complete  Information,  $4.95  postpaid. 
TerraTronfo  Research,  Box  513SP,  Quincy.  III.  62301. 


REPAIRS  AND  SERVICES 


SERVICEMEN  —  Cleaners,  Lubricants,  Adhesives  for  all 
electronic  repairs  —  Write  tor  FREE  catalog.  Projector- 
Recorder  Bell  Corp.,  Box  176,  Whitewater,  W1  53190.  (414) 
473-2151. 


HIGH  FIDELITY 


DIAMOND  NEEDLES  and  Stereo  Cartridges  at  Discount 
prices  tor  Shure,  Pickering,  Stanton.  Empire,  Grado  and 
ADC.  Send  for  free  catalog.  LYLE  CARTRIDGES,  Dept.  P, 
Box  69,  Kensington  Station,  Brooklyn,  New  York  1 1218- 


RUBBER  STAMPS 


RUBBER  STAMPS,  BUSINESS  CAHOS.  Many  now  prod¬ 
ucts.  Catalog.  Jackson’s,  Dept.  K,  Brownsville Rd.,  ML  Ver¬ 
non,  III.  62664 


BOOKS  AND  MAGAZINES 


FREE  book  prophet  Elijah  coming  before  Christ.  Wonderful 
bible  evidence.  Megtddo  Mission,  Dept.  64,  481  Thurston 

Rd,,  Rochester,  N,Y,  14619. _ 

POPULAR  ELECTRONICS  INDEXES  For  1976  now  avail¬ 
able.  Prepared  In  cooperation  with  the  Editors  of  MF;E," 
this  index  contains  hundreds  of  references  to  product 
tests,  construction  projects,  circuit  tips  and  theory  and  is 
an  essentia!  companion  lo  your  magazine  collection,  1976 
Edition,  $1.50  per  copy.  AH  editions  from  1972  onward  Still 
available  at  the  seme  price.  Add  $J25  per  order  for  postage 
and  handling,  $.50  per  copy,  foreign  orders.  INDEX,  Box 

2226,  Falls  Church,  Va.  22Q4Z. _ 

TECHNICAL  MANUALS  —  Ameco,  Arrl,  Cowan,  Gllfar, 
Rider,  RCA  Radio  Cailbook,  Sams.  Tab,  T,t,  Postage  35 
cants  bk,  ppd.  Five.  Madison  Electronics,  1508  McKinney, 
Houston,  Texas  77002. 


HYPNOTISM 


SLEEP  learning.  Hypnotic  method.  92%  effective.  Details 
free.  ASR  Foundation,  Box  23429EG,  Fort  Lauderdale, 

Florida  33307. _ 

FREE  Hypnotism.  Self-Hypnosis,  Sleep  Learning  Catalog! 

Drawer  K40Q,  Ruidoso,  New  Mexico  88345. _ 

AMAZING  sell-hypnosis  record  releases  fantastic  mental 
power.  Instant  results!  Free  trial.  Writs:  Forum  {AA10|.  333 
North  Michigan,  Chicago  60601. 


MISCELLANEOUS 


CORVAIR  PARTS— catalog  of  3.000  Coeval  r  parts  —  $2^5. 
Clark  s  Corvalr  Parts,  Shelburne,  Maas.  01370,  (413) 

625-9092. _ 

DELICIOUS!  Chicken  Vegetable  Soup  recipe  $1,50  and 
SASE.  RMSSA  ZD.  P.O.  Box  34052,  Phoenix,  Arizona 
05067. 
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HOW  TO  CHOOSE 
A  PROJECTION  TV 


SCREEN 

(AND  WHY  TO  CHOOSE  OURS) 


The  screen  you  select  for  your 
projection  TV  shouldn't  be  just 
an  afterthought.  It  can  be  one  of 
the  most  critical  components 
in  your  system. 

Since  most  lenses  gather  less 
than  1 0%  of  the  light  from  the 


picture  tube,  what  your  audience 
sees  (or  doesn't  see)  depends 
largely  on  the  efficiency  of  the 
screen. 

The  two  most  important  cri¬ 
teria  are:  How  bright  is  the  re- 


The  Kodak  Ektalite  screen. 
Brighter,  better  image  for 
your  audience. 

The  Ektalite  screen  combines  a 
specially  treated  aluminum  foil 
surface  and  a  curved  shape.  These 
two  features  work  together  to 
"focus"  a  bright  image  into  a 
viewing  area  roughly  60  degrees 
wide  by  30  degrees  high. 

The  level  of  reflectivity  is  1 0 
times  that  of  a  conventional 
matte  screen.  And  because  am¬ 
bient  light  originating  outside 
the  viewing  area  is  rejected,  the 
Ektalite  screen  can  be  used  in 
normal  room  light, 

Blacker  blacks  mean 
brighter  colors. 

Images  on  an  Ektalite  screen 
appear  richer,  more  exciting  than 
on  conventional  screens.  That's 
because  the  screen  is  dark  except 
for  the  light  projected  onto  it. 

This  background  "blackness" 
brings  out  color  saturation  and 
contrast. 


fleeted  image  in  the  actual 
viewing  area?  And  how  well  is 
ambient  light  deflected? 


Kodak  Ektalite 
projection  screen 


The  Ektalite  screen  deflects  ambient 
light  away  from  the  line  of  vision  of  the 
audience,  so  screen  image  is  bright  and 
clear  even  with  room  lights  on. 


Images  are  crisp  and  bright — 
not  washed  out  by  stray  light. 
You  get  more  impact  from  your 
picture. 

Send  the  coupon  for  full  de¬ 
tails  on  the  Kodak  Ektalite 
screen,  plus  a  list  of  AV  dealers. 


f - 

I  Eastman  Kodak  Company 
I  Dept.  A0030 
I  Rochester,  N.Y.  14650 

Please  send  complete  technical  details 
on  the  Kodak  Ektalite  screen,  plus  a 
!  list  of  AV  dealers. 


Name 

Title 

Organization 

Address 

City 
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CIRCLE  NO  66  OH  FRtE  INFORMATION  OflO 


POPULAR  ELECTRONICS 


ATTENTION  DEALERS 

Announcing 


One-Stop  Component  Center 


*Qver  200  quality  items  in¬ 
cluding  integrated  circuits, 
resistors,  diodes,  transis¬ 
tors,  capacitors,  connect¬ 
ors,  switches,  sockets, 
LEDs  and  Data  Books 
covering  all  JIM-PAK® 
items. 

*  Immediate  delivery  on  all 
orders 

*  Store  display  racks  avail¬ 
able 

*  Stock  rotation  and  return 
policy 

*  Direct  mail  program  avail¬ 
able  from  list  of  active 
electronic  buyers  in  dealers' 
area. 

*  National  advertising  cam¬ 
paign  in  leading  electronics 
magazines  to  include  list 
of  qualifying  dealers 

*  Nationally  known  manu¬ 
facturers'  products  at  prices 
every  dealer  can  afford 

*  Guaranteed  products 

*  Standard  industry  part 
numbers 


A  component  line  of  proven 
sellers  developed  for  the 
independent  dealer.  Ideal  for 
computer  shops,  school 
stores,  electronic  dealers, 
hobby  shops,  or  any  location 
where  there  is  a  potential 
market  for  electronic  sales. 

A  product  line  which  sup¬ 
plies  most  of  your  needs 
from  one  distributor  with  a 
reputation  for  fast  and 
efficient  service.  Attractive 
and  compact  display  racks 
make  initial  installation  of 
the  JIM-PAK®  line  easy. 

Your  customers  deserve  the 
best.  Now  y  ou  ca  n  p  rofitably 
retail  name  brand  compon¬ 
ents  at  competitive  prices. 
Be  the  first  in  your  area  to 
announce  and  sell  the  JIM- 
PAK®  line.  Write  or  call 
today. 


» — FOR  MORE  INFORMATION  AND  PRICING  SCHEDULE  CONTACT: 

,  a  division  of  James  Electronics,  1021  Howard  Avenue,  San  Carlos,  California  94070,  (415)  592*8097 

CWLE  *>  OM  FREE  IWOAUAIKJH  CARD 


CLEARLY  THE  PROFESSIONAL’S 
CHOICEkJOHNSON  CB.- 


IWo  to  one  over  the  next  leading  brand. 
That’s  how  American  farmers  rate  Johnson  CB. 


CB  radio  is  becoming  increasingly  important  on 
American  farms  to  help  save  time,  save  fuel  and  to 
increase  efficiency  and  productivity. 

Performance  and  reliability  mean  a  lot  to  these 
professionals. 

The  CB  radio  farmers  use?  Johnson ...  in  a  recent 
survey,  Johnson  was  named  more  than  twice  as  often  as 
the  next  leading  brand  when  farmers  were  asked  what 
make  of  CB  radio  they  owned? 

And  for  1977P  we've  got  a  whole  new  line  of 
40-channel  CBs  for  farmers,  for  you  and  for  everybody 
who’s  serious  about  Quality.  CBs  with  mere 
features  and  more  value  pe 
ever  before 

Exclusive  features  like  our 


per  dollar  than 


or 

Jc 


X30GD  single  chip  frequency  synthesis  circuitry  for 
greater  accuracy  and  reliability* 

And  our  exclusive  Tapered  Automatic  Noise 
Limiter  that  adjusts  itself  to  changing  noise  conditions* 
Or  the  brightest  idea  in  S/RF  meters  yet— Johnson  s 
PowerBar  LED  meter  that  can  be  read  accurately  at  a 
glance  from  any  angle*  Johnsons  electronic  speech 
compression  gives  maximum  transmit  range  and 
Johnson's  voice-tailored  audio  circuitry  delivers  quieter, 
better  reception* 

Of  course,  you  still  get  Johnson  s  solid,  made-in- 
America  quality  and  reliability*  Plus  the  best 
warranty/ service  protection  in  CB— one-year 
on  parts  and  labor  with  more  than  1 ,000  Authorized 
Johnson  CB  Service  Centers  nationwide. 

Johnson  CB*  Clearly  the  professional's  choice* 

<s  available  upon  request 

X  JOHNSON 

PERSONAL  COMMON I  CAPON  S  DIVISION 
E  F  JOHNSON  COMPANY  CLEAfl  LAKE  IOWA  L4UL9 
In  Canada  A  C  S«rnnand<5  &  Sons  Lltf 

CifiCl*  NQ  33  ON  mi  IWOSMATIOH 


